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III. A Collection of the Electrical Experi- 
riments communicated to the Royal Society 
by Wm. Watfon, F. R. S. read at feveral 
Meetings between October 29. 1747. and 
Jan. 21. following. 

1. 

An Account of the Experiments made by fede- 
ral Gentlemen of the Royal Society, in 
order to difcover whether or no the elec- 
trical Power ', when the Conductors thereof 
were not fupported by Electrics per se would 
be fenfble at great Diflances: With an In- 
quiry concerning the refpeSiive Velocities of 
Electricity and Sound : To which is added 
an Appendix, containing fome further In- 
quiries into the Nature and Properties of 
Electricity. 

R,ad oa. 29.-TN the Paper I did myfelf the Honour 
»747- J^ f otre t ; mc f mce to com municate to the 

Royal Society, I took notice, that, among the many 
other furprifing Properties of Electricity, none was 
more remarkable, than that the electrical Power, accu- 
mulated in any non-cle&ric Matter contained in a glafs 
Phial, defcribed upon its Explofion a Circuit through 
any Line of Subftanccs non -electrical in a confidera- 
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ble Degree ; if one End thereof was in Contact with 
the external Surface of this Phial, and the other End 
upon the Explofion touched either the electrified 
Gun-barrel, to which the Phial in charging was 
ufually conne&ed, or the iron Hook always fitted 
therein. This Circuit, where the non-ele£tric Sub- 
ftances, which happen to be between the Outfide of 
the Phial and its Hook, conduct Electricity equally 
well, is always defcribed in the fhorteft manner pof- 
fible ; but if they conduct differently, this Circuit 
is always formed through the beft Conductor, how 
great foever its Length is, rather than through one 
which conducts not fo well, though of much lefs 
Extent. 

It h2S been found, that in proportion as Bodies are 
fufccptiblc of having Electricity excited in them by 
Friction, in that Proportion they are lefs fit to con- 
duct it to other Bodies 5 in confequence whereof, of 
all the Subftances we are acquainted with, Metals 
conduct beft the electrical Powers ; for which Rea- 
ion the Circuit before fpoken of is formed through 
them the moft readily. Water likewife is an ad- 
mirable Conductor ; for the electrical Power makes 
no Difference between Solids and Fluids as fuch, 
but only as they are non-electric Matter. 

In order to give an Idea of what is underftood 
by this Circuit, we will mention an Example or 
two, from which all the other may naturally be de- 
duced. If a Perfon ftands upon a dry wooden Floor 
with a coated Phial ever fo highly charged in one of 
his Hands, and if another Perfon, without touch- 
ing the firft, ftands but fix Inches from him, and 
touches the iron Hook of the Phial, neither of them 
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are fhockcd; becaufc the Floor between them, tho' 
the Diftance is fo fhort, will not conduct the Elec- 
tricity fufficicntly quick. But if thcfe two Pcrfons 
tread upon a Piece of Wire laid between them, they 
each of them feci the electrical Commotion in that 
Arm, which touches the Phial and Hook, and in 
that Foot which treads upon the Wire ; the Wire 
here conducting the Electricity quick enough, which 
the dry Floor would not. The Circuit is here 
formed by the coated Phial, its Hook, fo much of 
the Bodies of thefe two Perfons as formed a curve 
Line between the Wire, the Phial, and Hook, and 
the Wire between thefe Pcrfons. If thefe Pcrfons 
ftand upon, or touch with any Part of their Bodies 
any Non- electrics, which readily conduct Electricity, 
the Circuit is completed, and the Effect is the fame : 
And this is occafion'd by the fhort Space of Time, 
in which the loaded Phial is difcharged, when any 
Matter of what kind foevcr readily conducting Elec- 
tricity happens to be between the coated Phial and 
its Hook, and is fo connected as to communicate 
with both upon the Difchargc of the Phial. 

Monficur ie Monnier the younger at Tarts, in an 
Account tranfmitted to the Royal Society, takes 
notice of his feeling the Stroke of the electrified 
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Phial along the Water of two of the Bafons of the 
Thuilleries (the Surface of one of which is about an 
Acre; by means of an iron Chain which lay upon 
the Ground, and was ftrctched round haif their Cir- 
cumference. 

Upon thefe Conftderations it was conjectured, as 
no Circuit had as yet been found large enough fo 
to difllpate the electrical Power as not to make it 
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perceptible, that if the non-electrical Conductors 
were properly difpofed, an Obfcrver might be made 
fcnfible of the electrical Commotion quite acrofs 
the River Thames, by the Communication of no 
other Medium than the Water of that River. But 
ai perhaps, in what relates to Electricity lefs than in 
any other Part of Natural Philofophy, we fhould 
draw Conciufions but from the Facts themfeives, it 
was determined to make the Experiment. 

The making this Experiment drew on many 
others, and as the Gentlemen concerned flatter 
thcmfclvcs that they were made with fome De- 
gree of Attention and Accuracy, they thought it not 
improper to lay a Detail of all the Operations re- 
lating thereto, before the Royal Society. 

in order to try whether or no the electrical Com- 
motion would be perceptible acrofs the Thames, it 
was abfoiuteiy nccefTary that a Line of non-eicctric 
Matter, equal in Length to the Breadth of the Ri- 
ver, Ihould be laid over it fo as to touch the Water 
thereof in no Part of its Length j and the Bridge at 
IVeJtminjttr was thought the mod proper for that 
Purpole, where the Water from Shore to Shore was 
fome what more than 400 Yards. 

Accordingly on Tuefday July 14, 1747. t0 ^ ec the 
Succefs and aflift in making the Experiment, there 
met Martin Folkes Efqs Prcfident of the Royal 
Society, the Right Honourable the Earl Stankope> 
Richard Graham Efq; Nicholas Mann Efq; and 
myfeif, with proper Pcrlons to execute what was 
required of them in the various Parts of thefe Ex- 
periments. 
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A Line of Wire was laid along the Bridge, not 
only through its whole Length, but likewife turn- 
ing at the Abutments, reached down the ftone Steps 
on each Side of the River low enough for an Ob- 
lervcr to dip into the Water an iron Rod held in 
his Hand. One of the Company then flood upon 
the Steps of the Weftm'mfier Shore holding this Wire 
in his left Hand, and an iron Rod touching the 
Water in his right : On the Steps facing the former 
upon the Surry Shore, another of the Company 
took hold of the Wire with his right Hand, and 
grafped with his left a large Phial almoft filled 
with Pilings of Iron, coated with Sheet-Lead, and 
highly electrified by a glafs Globe properly difpofed 
in a neighbouring Houfe. A third Obfcrvcr itand- 
ing near the fecond dipped an iron P.od hc:d in his 
left Hand into the Water, and touching the iron. 
Hook of the charged Phial with a Finger of his 
right Hand, the Electricity fnapped, and its Commo- 
tion was feit by all the three Oblervcrs, but much 
more by thofe upon the Surry Shore. The third 
Obfcrvcr here was no otherwife neceiTary, than that 
the River being full, the Iron was not long enough 
to be fixed in the Mud upon the Shore, and there- 
fore was in want of fome Support. The Experi- 
ment was repeated fcveral times, and the electrical 
Commotion felt acrofs the River ; but the Gentle- 
men prtfent being much moleftcd in their Opera- 
tions by a great Concourfc of People, who many 
times broke the conducting Wire, and otherwife 
greatly incommoded them, and the Evening grow- 
ing too dark; for the Obfervers on different S:des of 
the Water to Ice each other, they were prevented 
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from diverfifying the Experiments, as was intended, 
and only confider'd thefe Trials as a dill further En- 
couragement for them to profecutc the Inquiry at a 
more favourable Opportunity. 

Early therefore on Saturday Morning 'July 18, 
there met upon IVeftminfter- Bridge the Prefident of 
the Royal Society^ the Right Honourable the Lord 
Charles Cavendijh, Richard Graham Efq; Dr. Bevis, 
and myfeif, with proper Affiftants. At the preceding 
Meeting, the electrical Machine's being placed at 
fome Diftance from the Water being found incon- 
venient, the following Alteration was made in the 
Difpofttion of the Apparatus. 

A Room up two Pair of Stairs in a commo- 
dious Houfe neareft the Bridge on the Surry Shore 
was provided, in which was placed the electrical 
Machine with the Gun-barrel fufpended in filk 
Lines. From this Room, on account of its 
Height, the Signals on both Sides of the River 
were eafily obfervable. The coated Phial before- 
mention'd with its iron Hook was placed upon 
the Seat of the Window of this Room, and com- 
municated with the Gun-barrel by the means of 
a Piece of iron Wire. One Extremity of another 
Wire was likewife fixed into the Bottom of the 
leaden Coating of the Phial, whofe other Extremity 
reached therefrom over the Bridge to the Steps upon 
the Wejlminfter Shore, the Body of the Wire being 
placed as much as poffible upon the Parapet of the 
Bridge. One or more Obfervers took each other 
by the Hand, the firft of which mud necefifarily take 
the Wire in his left Hand, and the laft, upon the 
proper Signal given, either dip his right Hand into 

the 



[55 ] 

the Water, or (which makes the Pofturc more 
agreeable) a Rod of Metal held therein. Another 
Wire having no Communication with any of the 
former, was let down from the before-mention'd 
Room, and down the Steps upon the Surry Shore : 
One Extremity of this Wire was held in the Hand 
of an Obferver ftanding upon thefe Steps, who dip- 
ped an iron Rod held in his other Hand into the 
Water : To the other Extremity of this Wire was 
fattened afbort iron Rod, with which, when the elec- 
fied Phial was fufficiently charged, and the Signal 
given, the Gun-barrel was to be touched. 

The Gentlemen, by this Difpofition of the Ap- 
paratus^ propofed to examine principally thefe three 
Queftions : Firft, whether or no the Obfervers ftand- 
ing on each Side of the River would perceive the 
electrical Commotion, each putting an iron Rod 
into the Water ? Secondly, Whether or no the 
Obfervers on both Sides of the River would feel 
the electrical Commotion, when the Obferver ftand- 
ing upon the Wefiminjier Shore removed the iron 
Rod held in his Hand out of the Water? Thirdly, 
Whether or no the electrical Power was perceptible 
to the Obfervers on both Sides of the River, if the 
Obferver upon the fVeJlminfler Shore dipped his 
Hand into a Pail of Water, which had no Commu- 
nication with the Water of the Thames. 

It was determined firft, upon proper Signals, to 
difcharge the electrified Phial in the manner before- 
mention'd, the Obfervers on each Side of the River 
holding the iron Rods in the Water, and this Ex- 
periment was to be repeated three times. This was 
attempted accordingly j and although the Obferver 
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on the Surry Shore was each time fmartly ftruck, 
the c Prefident of the Royal Society, who obferved 
with the utmoft Attention upon the Weftminfter 
Shore, gave the Signal that he felt nothing. The 
Company was furprifed at this Want of Succefs in 
the Experiment ; but, upon examining the Wire, 
which was laid over the Bridge, it was found to have 
been broken by fome Accident, after it had palfed 
over about a fourth Part of the Bridge. The Wire 
being refitted, it was agreed to make the fame Ex- 
periment fix times more : This was done accordingly, 
and the electrical Commotion was felt each time 
by the Obfervers on both Sides of the Water, but 
much fmarter by thofe on the Surry Side. It was 
then thought proper to repeat this Experiment three 
times more upon the Signal's being given : but, in 
making the firft of thefe, the Obferver in the Room 
with the Machine, difcharged the electrified Phial, 
before the Obferver upon the Surry Shore had dip- 
ped his iron Rod into the Water, and therefore no 
Effect was perceived by the Obferver on the oppofue 
Shore. The electrified Phial therefore was again 
difcharged three other times, and the Commotion 
felt by'the Obfervers on both Sides of the River. 

To examine the fecond Queuion, no other Alter- 
ation was necefTary in the whole Apparatus, than 
that the Obferver upon the Weftminfter Shore fhould 
not dip either his Hand, or the iron Rod held 
therein in the laft Experiments, into the Water of 
the River. The electrified Phial then was difcharged 
three times without its Effects being in the leaft 
perceiv'd by the Obfervers upon the Weftminfter 
Shore ; thofe indeed on that of Surry felt the Shock 

as before. 
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In examining the third Qucftion, the apparatus 
was in all other Refpects the fame as in the laft ; 
except that the Obferver upon the Weftminfler Shore 
had a Pail of Water placed upon a wooden Tabic, 
which flood upon the Stone Steps, and into which 
he was to put his right Hand upon the Signal's be- 
ing given. This was accordingly done, and the 
electrified, Phial being difcharged three times, the 
eleclrical Commotion was felt as before by the Ob- 
ferver upon the Surry Shore j but not in the leaft 
by him on the Weftminfler Side, who held his 
Hand in the Pail of Water. 

In all thefe Experiments, except in one before- 
mention'd, where the iron P<od was not in the Wa- 
ter, it was found, that whether the Obfervcrs on 
the Weftminfler Shore, upon the Difchargc of the 
electrified Phial, d;d or did not feel its Effects, they 
were always percciv'd not only in the Arms of 
thofe upon the Surry Shore, who formed a Line 
between the Extremity of the Wire there, and the 
Water of the River ; but by any other Perfon, who 
(landing upon the Stone Steps, even where they 
were not wet, touched the Wire with his Hand. 
They were likewife felt by a Perfon upon the Weft- 
minfler Shore, (landing upon the wet Stone Steps, 
who did not form Part of the Line between the Extre- 
mity of the conducting W T ire and the Waer, other- 
wife than by touching the Wire with his Fingers. 

As was before -mention'd, the Obfervcrs upon the 
Weftminfler Shore did not feel the Effects of the 
difcharged Phial near fo ftrong as thofe on that of 
Surry in the firft Set of theie Experiments. When 
a Line was there form'd by the joining Hands of 
two or more Perfons, the firft of which, on account 
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of the Situation, held the conducting Wire in his 
left Hand, and the laft touched the Water with an 
iron Rod held in his right, the Effects were moft 
fenftble in the left Arm of him who held the Wire : 
They were indeed manifeftly felt by them all j but this 
Feeling was not great enough to be called a Shock, but, 
as was very properly expreffed by one of the Com- 
pany, itrefembled the Pulfation of a large Artery. 

From the Examination of the firft and fecond 
Queftions it appeared, that the Obfervers upon the 
TVefirninJier Shore were not fenfible of the Effects 
of the Electricity, unlefs their Bodies defcribed Part 
of the Circuit before fpoken of; and this Circuit 
here confifted of Part of the Gun-barrel of the elec- 
trifying Machine, the Wire going from this Gun- 
barrel to the iron Hook, the Phial it (elf, the tail 
Wire of this coated Phial which reached therefrom 
acrofs the Bridge and down the Steps on the Wefi- 
minfter Shore, the Line of Obfervers between this 
Wire and the iron Rod which dipp'd in the Water 
there, this iron Rod, a iuppofed Line of Water 
drawn quite acrofs the Thames., the Obfervers with 
their iron Rod on the Surry Shore, the iron Wire 
going from the right Hand of the laft of thefe up 
into the Room where the electrifying Machine was 
placed, and the fhort iron Rod to which one Extre- 
mity of this Wire was joined, and with which, in 
making the Explofion, the Gun-barrel was touched. 
The Length of this Circuit, through which the 
Electricity was propagated was at leaft 800 Yards, 
more than 400 Yards of which was formed by the 
Stream of the River. 

From the Examination of the third Queftion it ap- 
peared, that the electrical Commotion would not 
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be felt from the Obfervcr dipping his Hand in Wa- 
ter only, unkfs that Water was fo difpofed as to 
become Part of the Circuit! and this Experiment 
was made, left the contrary might be furmifed. 

The Obfervcrs upon the Weftminfter Shore not 
feeling the cle&rical Commotion equally (Irong 
with thofe of Surry, was judged to proceed from 
other Caufcs befides that of Diftancc. For it muft 
be confidcr'd, that the conducing Wire was almoft 
throughout its whole Length laid upon ^Portland 
Stone (landing in Water. This Stone, being in a 
great Degree non-cle&ric, is of itfelf a Conductor of 
Electricity : And this Stone (landing in Water, no 
more of the Electricity was tranfmitted to the Ob- 
fervcrs on the Weftminfter Shore than that Propor- 
tion, wherein Iron is more non-electriq, and, con- 
fcquently, a better Conductor of Electricity than 
Stone. This was made more manifeft, from obferv- 
ing that whether the conducting Wire upon the 
Bridge was broke or no, and, confequently, whe- 
ther the Obfervcrs upon the Weftminfter Shore felt 
the electrical Commotion or no, not only the Ob- 
fervers upon the Surry Shore, who with their Wire 
form'd Part of the Line, felt the Shock in their 
Arms 3 but thofe Perfons who only flood upon the 
Stone Steps there, and touched the Wire with their 
Fingers, felt the electrical Commotion in the Arm 
of that Hand which touched the Wire, and down 
their Legs. From whence, and from the Perfon before 
fpoken of feeling the electrical Commotion (land- 
ing upon the wet Stone Steps of the Weftminfter Shore, 
tho' not forming Part of the Line, but only touching 
the Wire with his Fingers, it was concluded, that, 
befides the large Circuit before fpoken of, there were 
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formed fcvcral other fubordinatc Circuits between 
the fame Steps of the Surry Shore, and the Bridge 
by means of the Water ; whereby that Part of the 
electrical Power, felt by the Obfcrvcrs upon the 
Surry Side of the River, and not by thofc on the 
Wefiminfier Side, was difcharged. 

Dr. Bevis having obferved. and which was like- 
wife tried here, that however well an electrified 
Phial was charged, its iron Hook would not fire 
the Vapours of warm Spirit of Wine held in a Spoon 
and applied thereto, if the Pcrfon who held the Phial, 
and he who held the Spoon did not take each 
other by the Hand, or have fomc other non-electrical 
Communication between them; it was therefore 
thought proper to try the Effects of Electricity upon 
fome warm Spirit of Wine through the large Cir- 
cuit before-mention'd. Accordingly the Obfcrvcrs 
being placed as before both upon the Wefiminfter 
and Surry Shores, no other Alteration was made in 
the before -mention'd apparatus, than that the Wire 
which connected the Gun-barrel with the iron Hook 
of the coated Phial being laid afide, the coated 
Phial itfelf was charged at the. Gun barrel, and 
then brought in the Hands of an Obferver ncsr 
the warm Spirits in the Spoon, which was placed 
upon the fhort iron Rod before-mention'd, which 
was connected with the Wire which went to 
the Obfcrvcrs upon the Surry Shore. Upon pre- 
senting properly the iron Hook of the charged Phial 
to the warm Spirit, it was inftantly fired, and the 
electrical Commotion felt by the Obfervers on both 
Sides of the River. 

It was then thought proper to try the Effects of 
the charged Phial upon the warm Spirit, when the 
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Wire was divided which was laid over the Bridge : 
Upon prefenting the iron Hook to the Spirit, a fuf- 
ficicnt Snap was given to the Spoon to fire the Spi- 
rit, but nothing ib fmart as in the former Experi- 
ment where the large Circuit was completed. 

•It was then tried, what the Efte£t would be upon 
the Spirit, if the charged Phial was diverted or its 
Jong Wire which lay over the Bridge, and was only 
held in the Hand of an Obfcrvcr* whilft the Spoon 
with warm Spirit was placed in Contact of the iron 
Rod before mention'd, ro which the Wire was con- 
nected, which went to the Obfcrvcrs upon the 
Surry Shore; and the Spirit was fired with much the 
fame Degree of Smartncfs as in the laft Experiment. 

In thclc and all the fubfequent Operations, Wires 
were made ufe of to.. conduct the Electricity prefer- 
able to Chains, as it before by great Numbers of 
Experiments had been fully proved, that whatever 
Difference there was in the Bulk of the Conductor, 
that is to fay, whether it were a fmall Wire, or a 
thick iron Bar, the electrical Strokes communicated 
thereby were equally ftrong: And it had been fur- 
ther obferved, bclldcs the Difficulty of procuring 
Chains of a rcquifitc Length for the prcfent Pur- 
pofes, that the Stroke at the Gun barrel, when the 
Electricity was conducted by a Chain, was cater is 
paribus not fo ftrong, as when that Power was con- 
ducted by a Wire. This was occafion'd by the 
junctures of the Links of the Chain not being fuf- 
"ficicntly clofc, which caufed the Electricity in its 
Paflage to map and flam at the Junctutes, where there 
was the lcaft Separation ; and thefe letter Snappings 
in the whole Length of the Chain leflen'd the great 
one of the Gun barrel. 

Encouraged 
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Encouraged by the Succefs of thefe Trials, the 
Gentlemen were defirous of continuing their In- 
quiries, and of knowing whether or no the electri- 
cal Commotions were perceptible at a ftill greater Di- 
ftancc. The New River neat Stoke Ntwington 
was thought moft convenient for that Purpofc * as 
at the Bo'tom of that Town, the Twinings of the 
River are fo circumftanccd, that from a Place which 
we will callyf to another B, the Diftancc by Land is 
about 800 Feet, but the Courfe of the River is near 
2000. From A to another Place, which we will 
call C, in a right Line is 2800 Feet, but the Courfe 
of the Water is near 8000 Feet. 

Accordingly, on Friday July 24. 1 747 there met at 
Stoke-Newington the Trejident of the Royal Society, 
the Right Honourable the Lord Charles Cavendifh,thc 
Rev. Mr. Birch, 'James Burrow Efq; *Peter ^Daval 
Efq; Mr. George Graham, Wm. Jones Eiq* James 
Lever Efq; Mr. Newcome, Charles Stanhope Efq; 
Mr. Trembley and myfelf, who were of rhe Royal 
Society, and Dr. Bevis. To this Gentleman the 
Company were much obliged, not only for his 
great Readincfs in aflifting in all the Operations, 
but likewife for the Ufe of his electrifying Machine, 
which from its Size was conveniently portable. 
This Machine was now placed in a Room up one 
Pair of Stairs in a Houfe near A, and the Signals 
from thence might eafily be perceived by the Ob- 
fervers both at B and C. 

It was propofed, firft to try the ele&rical Com- 
motion by the fame Obfervers as at Weftminfter- 
Bridge, from A to B, the Diftance as before-men- 
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tion'd being about 800 Feet by Land, and 2000 by 
Water, in order if pofliblc to determine the Dif- 
ference of the Strength of the Electricity felt there, 
and at the Stone-Bridge at Weftminfter -, the Differ- 
ence of the Length of the 2 Circuits being abouc 
400 Feet in Favour of that of the new River. 

To make the Experiment, an iron Wire was 
faftcned to the Coating of the glafs Phial before - 
memion'd* and concluded from one of the Win- 
dows of the Room over the new River without 
touching the Water ; and from thence to B, laying 
in its whole Length upon the Grafs in the Meadows, 
except where it palled over a Hedge. At B, when 
the Exploiion was to be made, or.c or more Ob- 
fervcrs were to take the Extremity of this Wire in 
one Hand, and touch the Water of the River as 
before with an iron Rod held in the other. Another 
Wire was let down from the other Window of the 
Room; one Extremity of which was joined to the 
lhort iron Rod mention 'd in the former Experi- 
ments, the other was held in the Hand of an Ob- 
fcrver at A, whole other Hand held an iron Rod 
dipp*d into the River. 

It was abiblutely ncccflary that thefe Wires 
fhould touch each other in no Part of their Length, 
otherwise the beforc-mention'd Circuit would upon 
the Exploiion be completed from their rirft Contact. 

When every thing was thus dilpoicd, and the 
Signals given, the charged Phial was exploded eight 
times, and the electrical Commotion every time 
fmartly felt by the Obiervers both at A and B. 
Whether the Line of Obiervers at B confuted of 
one or more, they were always llruck, and that 
more iharply than aj iYeiminfter Bridge under the 
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fame Circumftancc?. One of the Obfcrvcrs, taking 
the Wire in his Hand without having any Commu- 
nication cither with any of the other Gentlemen or 
the Water or the River, felt the Shock in his Feet. 

It was then thought proper to make right Explo- 
fions without, any other Alteration in the Apparatus 
than that the Obfcrvcrs at B, fhould ftand in the 
Meadow at ibmc Diftancc from the Water, without 
having any Communication therewith other than 
that turnifhed by the Ground. This was accordingly 
done, and the Stroke felt little if at all lefs than 
thofe laft-mention'd. But the electrical Strokes be- 
ing felt fmartly at the Diftancc of at leaft 20 Feet 
from the Water occafion'd a very perplexing Diffi- 
culty, as it was impoffibie by this Experiment to 
determine with any Certainty, whether or no the 
electrical Circuit was formed throughout the Wind- 
ings of the River, or much fhortcr by the Ground 
of the Meadows. The Experiment plainly (hewed 
that the Meadow-Ground with the Grafs thereon 
conducted the Electricity better than Stone > as it 
muft be remember 'd, that the Obfervers upon the 
Stone Steps upon the Wefiminfter Shore felt not in 
the lcaft decree the electrical Commotion, when their 
iron Rod was not in the Water, and themfelves ftood 
upon the dry Stone Steps. But this Effect was fuppofed 
to be owing to the Meadow Ground here being en- 
compaffed on two Sides by the New River, and on 
the other by a. wet Ditch, by both which it was 
generally well moiften'd. To folve therefore this 
Difficulty a Series of Experiments were executed, of 
which hereafter. 

The Gentlemen then determin'd to examine whe- 
ther the electrical Commotions were perceptible 

from 
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Commotions were perceptible from A toC> a Di- 
flance not lefs than 2800 Feet by Land, and near 
8000 by Water. 

To execute this, to the former Wire, which was 
already conduced to B, another was added, which 
there eroded the River without touching the Water ; 
and reached almoft to C, where the firft of a Line of 
Gentlemen held as before the Wire in one Hand, 
and the laft dipp'd the Iron into the Water. The 
Wire from the Machine to A was as before. Upon 
the Signal's being given, the charged Phial was ex- 
ploded ten times, and its Effects plainly though but 
faintly perceived each time by fome or other of the 
Obfervers, but never by them all. The electrical 
Commotion was always felt by that Obferver, who 
held the Extremity of the Wire, but never by him 
who held the iron Rod in the Water. It was in 
one Experiment felt by the Obferver who held the 
Wire, not felt by the next who held the Hand of 
the former, and yet plainly perceived by the third 
who joined the fecond. Thofe who did not them- 
felves feci the electrical Commotion here, did as at 
B fee the involuntary Motions of thofe who <lid. 
The Obfervers at A felt the Shocks in the fame 
Degree, whether the other Obfervers were ftation'd 
at B or C 

This Experiment further demonstrates the Diftance 
to which the electrical Power may be conveyed: 
but the fame Difficulty occurs here as in the laft ; 
to wit, whether the Circuit was compleatcd by the 
Ground, or by the Water of the River? 

Thel'e fame Operations, which (hewed at how 
great a Diftance the electrical Commotion was per- 

I ceptible, 
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ceptible, folvcd likewifc three Queftions of a Cab- 
oidinate Nature. 

Firti, whether or no, cater is paribus, any Differ- 
ence occurred in the Succefs of the Experiment, if 
the long Wire, inflcad of being joined to the Coat- 
ing of the Phial, was fatten d to the fhort iron Rod, 
which upon touching the Gun-barrel occafion'd the 
Explofion 5 and if the fhort Wire, which only went 
to the Obfcrver aty/, a Diftance from the Machine 
not more than 30 Feet, was joined to the Coating 
of the Phial ? Upon Trial no Difference * was 
found. 

Secondly, Whether or no, cateris paribus, any 
Difference in the electrical Commotion would be 
perceived, when that Power paffes through the Arms 
of two Obfervers, whofe Bodies made Part of the 
Circuit, (landing in the Room near the electrifying 
Machine 5 one of which takes the Extremity of the 
Wire that goes to the Obferver at A in one Hand, 
and touches the Gun -barrel with the fhort iron Rod 
held in his other Hand ? The other Obferver takes the 
Extremity of the Wire which goes to B or C in one 
Hand, and touches the Coating of the charged Phial 
with his other. In feveral Trials, where each of thefe 
Obfervers frequently changed Stations, no Difference 
in point of Strength was obferved in the electrical 
Commotion. 

Thirdly, 



* No Difference is obferved when the eleflrical Circuit is pro- 
pagated through Subftances which readily conduct Electricity; if 
they conduct it in a lefs Degree, the eleclrical Commotion is moft 
perceptible to the Obferver, who holds the Wire, which comes 
from the charged Phial, 
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Thirdly, Whether or nothefe two Obfervcrs Iaft- 
mention'd received the Shock at the fame time ? 
They were feen to be both convulfcd in the fame 
Inftant. 

July 28. 1747, there met again at the fame Place, 
to proceed further in thefe Inquiries, the Prefident 
of the Royal Society, the Right Honourable the 
Lord Charles Caven'difh, the Reverend Mr. Birch, 
Sir Francis 'Daflr^ood Baronet, 'Peter 'Daval Efq.; 
Mr. Ellicott, Mr. George Graham, Richard Gra- 
ham Efq; Mr. Robins, Mr. Short, Dr. IVtlbraham, 
and myfeif, who were of the Royal Society, and 
Dr. Bcvis. 

The electrical Commotion was firfl: tried from A 
to B before -mention'd, the iron Wire in its whole 
Length being fapportcd, without any-wherc touch- 
ing the Ground, by dry Sticks placed at proper Inter- 
vals of about three Feet in Height. The Obfcrvers both 
at A and B flood upon Originally-Elce"trics, and, 
upon the Signal, dipped their iron Rods into the 
Water. L'pon difcaarging the Phial, which was 
icvcral times done, they were both very much 
fhocked, much more lb than when the conducting 
Wires lay upon the Ground, and the Obfervers 
ftood thereon, as in the former Experiments. The 
fame Experiment was tried with the Obfcrvcr at 
A, inftcad of the iron Rod, dipping a narrow Slab 
of Portland Stone into the Water of about three Feet 
and a half in Length ; when the Shock was felt, but 
not fo fevere as through the iron Rod. This tie- 
lnonftrated, as was before fuggclted, why the elec- 
trical Commotion was not felt ftrongcr by the Ob- 
fcrvers upon the Wcftcrn Shore of the Weftmtnilcr. 

I 2 Bndcex 
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Bridge-, viz. that 'Portland Stone (landing in 
Water will conduct Electricity very confiderably. 

The Gentlemen then tried what would be the 
Effect, if the Obferver at B flood upon a Cake of 
Wax holding the Wire as before, and touched the 
Ground of the Meadow with his iron Rod at leaft 
150 Feet from the Water; and if the Obferver 
ufually placed near the River at A, had his Wire 
carried 150 Feet over the River as the former, ftood 
upon an Originally -Electric, and touched the Ground 
with his iron Rod. Upon the Explofion of the 
charged Phial, which was fcveral times done, both 
the Obfervers were fmartly ftruck : This demon- 
ftrated, that in thefe Inftanccs the moift Ground of 
the Meadows made Part of the Circuit. The Ob- 
fervers were diftant from each other about 500 Feet. 

The Obfervers then, ftation'd as in the laft Expe- 
riment, ftood upon the wax Cakes as before, with- 
out touching the Ground with the iron Rods, or 
any Part of their Bodies, and the charged Phial 
was exploded four times. Thefe were not at all 
felt by the Obferver next to B, and without the 
greateft Attention would not have been perceived 
by him next to A\ and then only in fome of the 
Trials, the Feeling of the Electricity was like that 
of a fmall Pulfe between the Finger and Thumb of 
that Hand which held the Wire. The loaded Phial 
was again difcharged four times more, without any 
other Alteration in the Difpofition of the Appara- 
tus than that the Obferver next to B ftood upon 
the Ground -, when the electrical Commotion was 
perceived by that Obferver, though not fo fharp as 
when the other Obferver at the fame time ftood 

upon 
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upon the Ground. The Obfcrvcr next to A felt 
the Tingling between his Finger and Thumb as 
before. 

The Gentlemen were defirous of trying the elec- 
trical Commotion at a lull greater Diltancc than 
any of the former through the Water, and where, 
at the fame time by altering the Dii'pofition of the 
apparatus, it might be tried, whether or no that 
Power would be perceptible through the dry Ground 
only at a confidcrable Dillancc. Highbury Barn bc- 
yound lflington was thought a convenient Place for. 
this Purpofc, as it was lltuated upon a Hill nearly 
in a Line, and almoft cquidiftant from two Stations 
upon the Xcu; River, fomewhat more than a Mile 
alunder by Land, though following the Courfe of 
that River their Pittance from each other was two 
Miles. The Hill between thelc Stations was of a 
cravcllv Soil; which, from the late Continuance of 
hot Weather without Rain, was dry, full of Cracks, 
and consequently was as proper to determine whe- 
ther or no the Electricity would be. conducted by 
dry Ground to any great Dillancc, as could be dc- 
fired. This hitherto "had not been attempted} the 
Meadows in the Inftanccs before quoted conducting 
the Electricity was luppofed to be owing to the 
Moilture of rhc Ground. The Streets of London* 
when very dry, had been found to conduct it 
ftrongly about forty Yards, and the dry Road at 
Xe-JL-'tngton about the lame Diftance. Accordingly, 
on Wcdnefday, Aug. v 174/- there met at Highbury - 
Bam the Right Honourable the Lord Charles Ca~ 
i-evdijb, the Reverend Mr. Birch, Mr. George Gra- 
ham, Richard Graham Elq; AT. Mann Eiq,- Mr. 

Short* 
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Short, ^Daniel Wray Efq; and myfelf, who were of 
the Royal Society, and Dr. Bevis. 

The electrifying Machine being placed up one 
Pair of the Stairs in the Honfe at High bury -Earn, a 
Wire from the coated Phial was conducted upon 
dry Sticks as before to that Station by the Side of 
the Nevj River, which was to the Northward of 
the Hottfc. The Length of this Wire was 3 Fur- 
longs and 6 Chains, or 237$ Feet. Another Wire 
fafkn'd to the iron Bar, with which, in making the 
Expiofion, the Gun-barrel was touched, was con- 
ducted in like manner to the Station upon the AVcy 
River to the Soutnward of the Koufe. The Length 
of this Wire wa> 4 Furlongs 5 Chains end 2 Poles, 
or 3003 Feet. The Length of both Wires, exclu- 
sive of their Turnings round the Sticks, was 1 Mile 
1 Chain and 2 Poles, or 5379 Feet. For the more 
conveniently cefcribing the Experiments made here, 
we will call the Station to the Northward T> } and 
the other E. 

At this Diftance the Gentlemen propofed to try, 
firft, Whether or no the electrical Commotion was 
perceptible, if both the Obfervers at <D and E, fup- 
ported by Originally-Electrics, touched the conduct- 
ing Wire with one Hand, and the Water of the 
New River with an iron Rod held in the other > 
Secondly, Whether or no that Commotion was per- 
ceptible, if the Obferver at E, being in all refpects 
as before, the Obferver at T>, ftanding upon Wax, 
took his Red out of the Water? Thirdly, Whether 
or no that Commotion was perceptible to both Ob- 
fervers, if the Obferver at <D was placed upon Wax, 

and 
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and touched the Ground with his iron Rod in a dry 
gravelly Field at leaft 300 Yards from the Water? 

As from the Situation of the Ground, Trees, &c. 
neither of the Stations could be feen by each other, 
or bv the Obferver at the electrify ins; Machine, ;: 
was agreed to difcharge a Gun as a Signal to get 
ready, and to do the lame, as near as might be, half 
a Minute before each Explofion. 

In thefc Experiments, as well as the former, the 
coated Phial was each time charged as high as it 
could be> fo that if the Difference of the Shock to 
the Obfervers was confiderabie, it was owing to 
other Caufcs more than to the Phial's being dif- 
ferently electrified. 

To try the firft Propofition, eight Explofions were 
made with the Obfervers at T> and E, touching the 
Water, and (landing upon Wax, with their iron Rods 
in the Water. The firft two of thefe were felt but 
weakly by the Obferver at T> ; but in the other fix 
he was ftrongly fhocked. The Obferver at E felt 
nothing of the firft fix Explofions; when, upon Ex- 
amination, the Wire was found broken by fome 
Accident ? but this Obferver was ftrongly fhocked by 
the two laft. The Obferver at T> being fhocked in 
four of thefe Explofions, while in thefe four the 
Obferver at E felt nothing, was owing to the Cir- 
cuits being formed by the Ground between the Ob- 
ferver at <D and the broken Wire. Upon account 
of the Wire's being broken, the Gentlemen tried 
three more Explofions, when the Obfervers at both 
Stations felt the electrical Shock. 

To try the fecond Propofition, four Explofions 
were made with the Obferver at © ftanding upon 

an 
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an Originally-Eic&ric, and taking his iron Rod out 
of the Water, the Obferver at E as before. In 
each of thefe the Obferver at D felt a fmail Puifa- 
tion between his Finger and Thumb of that Hand, 
which held the Wire. The Obferver at E felt 
each of thefc as ftrong as before. This being dif- 
ferent from the Obfervations made in the Experi- 
ments of the la ft Trials at our former Stations A 
and B> and many others ; where B in the fame 
Circumftances with E here felt the electrical Com- 
motion only in a flight Degree, was owing, as we 
were afterwards informed, to the impertinent Cu- 
riosity of the Servants of the Gentlemen, and other 
voluntary Obfervcrs, who, by touching the Wire 
which went from the coated Phial to the Obferver 
at T), felt the Shock in their Arms and Ankles, and 
formed fubordinarc Circuits to E. The preventing 
thefe People from touching the Wires, was impof- 
•fibie; as great Part of them could be fecn neither 
by the Obfervers at the Stations, nor by thofe at 
the Houfe, and their being more than a Mile long. 

The four other Explofions were made without any 
other Alteration in the Apparatus, than that the 
Obferver at © ftood upon the Ground about four 
Yards from the Water without any Communication 
therewith. The Obferver at E felt the Shocks in 
his Arms as before ; but the Obferver at D (landing 
upon the Ground was fhocked in the Elbow and 
VVrift of that Arm which held the Wire, and in 
both his Ankles. 

To try the third Proportion, eight Explofions 
were made with the Obferver at 1) Handing upon 
an Originally-Electric with his Rod in the Water of 

the 



[ 73 ] 



tiic River as before; but the Obfervcr at E was 
placed in a dry gravelly Field about 300 Yards nearer 
the Machine than his left Static;?, and about icd 
Yards diltant from the River. He there ftcod upon 
tnc Wax, holding the conducting Wire in one 
HanJ, and touched the Ground with an iron Rod 
held in the other. The Shock was each tin-,c felt 
by the Obfervcr at \D, but fenilbiy weaker than in 
the former Trials ; but the Obfervcr at E felt them 
ail equally ftrcng with the former; the four rirft in 
his Arms, when he flood upon the Wax, and 
touched the Ground with his iron Rod; the other 
four in his Arm and Ankles, when he ftood upon 
the Ground without the iron Rod. 

In fome of thefe Experiments, the Obfervcrs at 
T) felt a Tingling as foon as they laid hold of the 
conducting Wire. This was conicctured to be owing 
to the Electricity, which conftantiy runs oft* while 
the coated Phial is filling, and preferably by the 
Wire, as rhc beft Conductor. 

From the Severity of the Shock, the Gentlemen, 
in fome cf thcib Trials, did not choofe to have the 
Electricity pais through their Bodies : But, as it was 
necctiary for them to be- feniioie of the different 
Degrees of the electrical Commotions, they bound 
the conducting Wire round one of their Thumbs, 
and touched the iron Rod with the Fore-finger of 
the fame Hand; when the electrical Commotion was 
teit only in fo much of the Finger and Thumb of 
that Hand, 2s completed the Circuit. 

Bv rhc Experiments of this Dav, the Gentlemen 
were latisrled, that theory gravelly. Ground conducted 
the Electricity as ftrongly as Water } which, though 

1< other wife 
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orhcrwife st firft conjectured, they now found not 
to be nc;:ei:4ry to convey that Power to great Di- 
stances , as well as that, from Difference of Diftance 
only, the Force of the electrical Commotion was 
very little if at all impaired. They were convinced 
of the Truth of the firft of thefe Facts, not only 
from both Obfervcrs feeling the electrical Commo- 
tion in the eight laft Experiments, when the Ob- 
ferver at E was at fuch a Diftance from the Water, 
but alfo from the Obferver at 2) feeling the Shock 
fo ftrong in four of the firft fix Explofions, when 
the conducting Wire to E being broke at about 
ioo Yards Diftance from the Houfe, that Obferver 
felt nothing. 

In this laft Inftance the Circuit was formed from 
the Phial by the Obferver at 1) and his Wire, a 
Line of Ground which reached from the Station at 
C D to the broken Wire that lay upon the Ground, 
and fo much of this Wire as reached to the fhort 
iron Rod, which touched the Gun-barrel in making 
the Explofions. This induced the Gentlemen to 
conclude (as from many Experiments it was mani- 
feft, that when the intervening Subftances conduct 
Electricity equally well, the Circuit was performed 
in the fhortcft manner poffible), that when the Ob- 
fervers holding their iron Rods in the River at T> 
and E were both fhocked, the Electricity was not 
conveyed by the Water of the Rivcr r being two 
Miles in Length, but by Land, where the Diftance 
was only one Mile; in which Space that Power 
muft neceffarily pafs over the New River twice, 
through fcveral Gravel-Pits, and a large Stubble- 
Field. So that, admitting the Electricity did not 
a, follow 
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follow the Tract of the River, the Circuit from f Z> 
to E was at lcaft two Miles ? viz. fomewhat more 
than one Mile of Wire, which conducted the Elec- 
tricity from the Houfc to the Stations, and another 
Mile of Ground, the fhortcft Diftance between thofc 
Stations. The fame Inference was now drawn with 
regard to the Experiments at A,B, and C, in the 
New River before rccircd •, viz. that as in all of 
them the Diftancc between the Obfcrvcrs was much 
greater by Water than by Land, the Electricity 
palled by Land from one Obfcrver to the other, and 
not by Water. 

From the Shocks which the Gentlemen received 
in their Bodies, when the electrical Power was con- 
ducted upon dry Sticks, they were of Opinion, that 
from Difference of Diftance {imply conuder'd, as fat 
as they had yet experienced, the Force thereof was 
very little if at all impaired. When they flood up- 
on Original ly-Electrics, and touched the Water or 
Ground with an iron Rod, the electrical Commo- 
tion was always feit in their Arms and Wrifts : When 
they flood upon the Ground, and touched either the 
Water or Ground with their iron Rods, they felt 
the Shock in their Elbows, Wrifts, and Ankles : 
When they flood upon the Ground without the Rod, 
the Shock was always in the Elbow and Wrift of 
that Hand, which held the conducting Wire, and 
in both Ankles. The Obfervcrs here being fenfiblc 
of the electrical Commotion in different Parts of 
their Bodies, was owing in the firft Inftance to the 
Whole of its pafllng (becaufe the Obfcrver flood 
upon Wax) through their Arms, and through the iron 
Rod: In the fecond, when they flood upon the Ground, 
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the Electricity patted both through their Legs, and 
thro' the Iron :In the third, wheri they flood upon the 
Ground without cither Wax or Rod, the Electricity 
directed its Way through one Arm, and through 
both Legs to complete the Circuit. 

The Gentlemen were defirous of clofing the pre- 
fent Inquiry, by examining not only whether or no 
the electrical Commotions were perceptible at dou- 
ble the Diftance of the laft Experiments in Ground 
perfectly dry, and where no Water was near j but 
alfo, ifpoiiible, to diftinguifh the refpeclive Velocities 
of Electricity and Sound. To execute this, required the 
whole Sagacity and Addrefs of the Gentlemen con- 
cerned 5 for they had met with very great Difficul- 
ties in the laft Day's Operations, where the Wire 
was conducted but little more than a Mile; all 
which could not but be greatly augmented by dou- 
bling that Diftance ; becaufe it was necefiary, that 
the Houfe, wherein the electrifying Machine was 
placed, fhould be vifible at leaft at one of the Sta- 
tions; and that the Space between that Houfe and 
the Stations, through which the Wire was con- 
ducted, mould be very little interacted by Hedges, 
Roads, or Foot-paths ; neither fhould the Wire in 
this Space be fubject to be difturbed by the Horfes 
or Cattle, which were grazing - y nor ought it to 
touch in its Pafiage the Trees or any other Ve- 
getables, which at this Seafon of the Year were 
eyery-where luxuriant. To find a Place within a 
convenient Diftance of London with thefe Requisites 
was not very eafy; but at laft, Shooters Hill was 
pitched upon, as the moft convenient* 

As 
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As only one Shower of Rain had fallen during 
the preceding rive Weeks, the Ground could not 
but dc very dry ; and as no Water was near, if the 
eic&rical Commotion was felt by the Obfervcrs at 
the Stations, it might be fafcly concluded, that 
Water had no Share in conducting it. 

Augujt 14. 1747- there met at Shooters /////for 
this Purpofe, the Rev. Mr. Birch y the Rev. Mr. Pro- 
feflor Bradley, c Peter 'Daval Efq; Mr. George Gra- 
ham, R. Graham Eiq ; Mr. Nourfe, George Lewis 
Scott Eiq; xMr. Short, Charles Stanhope • Eiq; and 
myfeif, who were of the Royal Society, and Dr. 
Bevis. 

It was here determin'd (as the Gentlemen were 
fatisfied from many of the former Trials, that if, 
when the coated Phial was difcharged, the Ob' 
fervers at the Stations flood upon Originally-Elcc- 
trics, and touched neither Water nor Ground with 
iron Rods, or any Part of their Bodies, the electri- 
cal Commotion would be fcarcely perceptible) to 
make twelve Explofions of the coated Phial, with 
an Obfervcr placed at the feven Mile-Stone, and 
another at the nine Mile-Stone, both ftandinir upon 
Wax, and touching the Ground with an iron Rod. 
This Number of Explofions was thought more nc- 
ceffary, as the Obfcrvers at thefc Stations were not 
only to examine whether or no the Electricity 
would be propagated to fo great a Diftancc; but if 
were, the Obfervcr at the icven Mile-Stone was by 
a fecond Watch to take notice of the lime lapfed 
between feeling the electrical Commotion, and 
hearing the Report of a Gun fired near the Machine, 
as clofe as might be to the Inftant of making the 
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Explofion : And therefore, to examine this Matter 
with the rcquifite Exattnefs, this Number of Explo- 
fions fhould be made. 

To execute this, the electrifying Machine was 
placed up one Pair of Stairs in a Houfc upon the 
Weft Side of Shooters Hilly and a Wire from the 
fhort iron Rod, with which the Gun-barrel was 
touched in making the Explofions was conducted 
upon dry Sticks as before into a Field near the feven 
Mile-Stone. The Length of this Wire, exclufivc of 
its Turnings round the Sticks, was a Mile, a Quar- 
ter and eight Poles, or 6y 3 2 Feet. In great Part of 
this Space it was found very difficult to fupport the 
Wire, on account of our fcarcely being able to fix 
the Sticks in the ftrong Gravel there almoft with- 
out any Cover of Soil ; nor could the Wire in fome 
Places be prevented from touching the Brambles 
and Bufhcs, nor in one Field the ripe Barley. 

Another Wire was likewife conduced upon 
Sticks from the coated Phial to the nine Mile-Stone. 
In this Space, the Soil being a ftrong Clay, the 
Wire was very well fecurcd, and in its whole 
Length did not touch the Bufhes. The Length of 
this Wire was 3808 Feet. As much as the Place, 
where the Obfervers were ftation'd in a Corn-Fieid, 
was nearer the Machine than the feven Mile-Stone, 
fo much were the other Obfervers placed beyond 
the nine Mile-Stone, that their Diftance from each 
other might be two Miles. The forty Feet of Wire 
in thefe two Mcafures exceeding two Miles, was 
what connected the fhort iron Rod before-mention'd, 
and the coated Phial, with their refpective conduct- 
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lhe Obfervers being placed at their rcfpcctivc 
Stations, the Oblcrver at the Machine proceeded in 
making the Expioiions of the coated Phial ; he hav- 
ing beiore placed an Ailiftani exactly in his View 
beiore the Winaow of the Houle, who, upon the 
Word of Command, was to dilcharge a Musket. 
As loon as ever the Fiaih was fecn to come from 
the Mouth of the Gun, the Obfervcr diicharged the 
electriried Phial. When eight Explofions had been 
made, a Servant was lent from the Gentlemen at 
the ieven Mile-Stone giving an Account of the 
Wire's being broken, and the Sticks thrown down 
by a Man riding through them ; that the Obfervers 
there had felt nothing ; and defired, as by this time 
the Wire was replaced, that we mould begin again. 
This was complied with, and twelve other Explo- 
fions made without further Moleffcation. 

Not only the firft eight, but eleven of the laft 
twelve very ftrongly Ihockcd the Obfervers at the 
nine Mile-Stone : At the twelfth Explofion the Ob- 
ferver on puxpole flood upon the Wax without 
touching the Ground with his iron Rod, or any 
Part of his Body -, and only felt a flight Tingling 
in his Finger and Thumb that held the Wire. In 
another of thefc Experiments, as the Gentlemen 
here were latisned in their own Per ions of the 
Strength of the electrical Commotion, they indulged 
two Country Feilow», who were Ry-flanders, with 
feeling one: Theietwo with four of the Gentlemen 
formed a Chain, the firit of them taking hold of 
the Extremity of the Wire with one of his Hands. 
They ail flood upon the Ground, and made no U(c 
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of the iron Rod. Upon the Explolion they were 
all lb ftrongly fhocked in their Arms and Ankles, 
that the Countrymen could by no means be pre- 
vailed upon to try the Experiment again. Why, .in 
the tii It eight Explofions, the Oblervcrs here were 
Jenfiblc of the electrical Commotion, when the 
Observers at the other Station felt nothing, was ex- 
plained in the former Experiments. The Obfervers 
at this Station, from their Situation under the Hill, 
and from what Wind there was being againft it, 
never heard the Report of the Gun. 

Though the Oblervcrs near the feven Mile-Stone 
from the breaking of their Wire,, were not fenfiblc 
of the eight firft Explofions of the charged Phial, 
they felt the other twelve. This demonftrated to 
the Satisfaction of the Gentlemen concerned, that 
the Circuit here formed by the Electricity was four 
Miles ; viz. two Miles of Wire, and two Miles of 
Ground, the Space between the Extremities of that 
Wire. A Diftance without Trial too great to be 
credited ! How much further the electrical Commo- 
tion will be perceptible, future Obfervations can 
only determine. 

The electrical Commotion by the Obfervers near 
the feven Mile-Stone was but (lightly felt ; nor 
could it be otherwife expected, the Wire in many 
Parts of its Length touching, as was before-mention'd, 
the moift Vegetables; which, in as many Places as 
they were touched, formed fubordinate Circuits. 
We find, in all other Inftances, that the whole Quan- 
tity of Electricity, accumulated in the coated Phial, 
is felt equally through the whole Circuit, when 

every 
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every Part thereof is in a great degree non electric; 
fo here the whole Quantity, or nearly fo -f*, deter- 
mined that Way, was felt by the Obfcrvers at the 
nine Mile-Stone ; whilrt thofc at the other Station 
felt fo much of their Quantity only, as did not go 
through the Vegetables; that is, that Proportion only 
in which Iron is a greater Non-elc&ric than the 
Vegetables. 

Tho' the electrical Commotions, felt by the Ob- 
fcrvers near the feven Mile-Stone, were not urong; 
they were equally conclufivc in fhewing the Differ- 
ence between the refpeftive Velocities of Electricity 
and Sound. 

The Space through which Sound is propagated 
in a given Time, has been very differently cttimatcd 
by the Authors, who have wrote concerning this 
Subjcd. Roberval gives it at the Rate of 560 Feet 
in a Second; GaJJendus, at 1473; Merjenne at 
1474, ; 'Du Hamel, in the Hiftory of the Academy 
of Sciences at 'Paris, at 1172; the Academy del 
Cimento, at 1 1 Sf ; Boyle at 1 200 ; Roberts at 1300; 
Walker at 1338; Sir J/'aac Ne-jvton at 968; Dr. 
l Derham, in whofc Meafure Mr. Flamjleed and 
Dr. Hallev acquicfccd, at 1142. But by the Ac- 
counts fincc publiflicd by M. (JaJJbii de Thtiry in the 
Memoirs of the Royal Academy of Sciences at 
Tar is for the Year 17 3 8. where Cannon were fired 
at various as well as great Diflanccs, under grcaf 
Variety of Weather, Wind, and other Circumltanccs, 

and 

" ' ' • • ' ' " * '^ 

•f- The Author of this Paper, from a great Variety of Experiments, 
is of Opinion ; that in this and the like Difpofuions of the .Apparatus 
the eledtrical Power, accumulated in the Matter contained in the coated 
Phial, is directed upon the Explofion thereof towards both Obferms ac 
the fame Inftant. 

I. 
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and where the Meafurcs of the different Places had 
been fettled with the utmoft Exadtnefs, Sound was 
propagated at a Medium at the Rate only of 1038 
French Feet in a Second, The French 'Soot exceeds 
the Englijh by feven Lines and a half, or is as 107 
to 114: And consequently 1038 French Feet 
are equal to 1106 Englijh Feet. The Differ- 
ence therefore of the Meafurcs of Dr. T)erham 

and M. Cajfmi is ■ 't F V n Feet in a Second. -^Ac- 
cording to this laft Meafure, the Velocity of Sound, 
when the * Wind is (till, is fettled at the Rate of 
a Mile, or 5280 Englifi Feet in 4" T ~ . 

To return to our Purpofe ; the Length of the con- 
ducting Wire from the Machine to the Observers 
near the feven Mile- Stone was (as has been beforc- 
mention'd) a Mile, a Quarter, and 8 Poles, 01-6732 
Feet: The Length of that to the nine Mile-Stone, 
3868 Feet. The firft of thefe Meafurcs only was 
made ufe of in the prcfent Operations concerning 
the Velocity of Electricity. In twelve Difchargcs 
of the coated Phial, which were felt by Mr. George 
Graham, Mr. Short, and Charles Stanhope Efq* 
the Obfervers near the feven Mile-Stone, and who, 
by a fecond Watch of Mr. Graham's, meafured the 

Time 



-j- M. CaJJini de Thury afterwards meafured the Velocity of Sound at 
jUguemortes in Languedoc, and found the Obfervations there from thofe 
made about Paru vary only half a Toife iu a Second, Se&Mem. de 
C Acad. Royale des Sciences, pour Connie 1.739, P- ,2 ^- 

* Dr. Derbam found, that when Sound was carried againft the Wind, 
not enly its Diftance but its Velocity was leffen'd ; and in M CoffinCs, 
Memoir, there is an Experiment, where Sound being carried againft the 
Wind, which then blew very ftrong, was retarded near, a twelfth Part 
of the ufual Time in its Pxogrefs. 
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Time between feeling the electrical Commotion, 
and hearing the Report of the Gun, with the utmoft 
Attention and Exactnefs; the Time, I fay, between 
feeling the electrical Commotion, and hearing the 
Report of the Gun, was, at a Medium, 5 Seconds 
and a Quarter, or y'' ■£££;■ And as the Gun was 
diftant from thefc Obfervers 6732 Feet, it follows, 
from the Experiments, which have been made on 
the Velocity of Sound, that the real Inftant of the 
Difchargc or the Gun preceded that of the Obfervers 
hearing its Report, at this time when the Strength 
of the Wind was not fo great as to enter into the 
Computation, &' ~. ; or preceded the Inftant when 
the electrical Commotion was felt only o'\ ?JJ-, 
But this Inftant was, from the Nature of the Expe- 
riment, neceffarily prior to that of the electri- 
cal Explofion, which was not made till the Fire 
of the Gun was actually feen ; and therefore the 
Time between the making of that Explofion, and 
its being actually felt by the Obferver, which muft 
have been lefs than o".~^, was really fo fmall, as 
not to fall under any certain Obfervation, when it 
is to be diftinguifhed from that, which muft of Ne- 
ceffity be loft, between the Firing of the Gun, and 
the electrical Explofion itfelf. 

In all the Experiments, where the Circuit was 
formed to any confiderable Length, though the 
coated Phial was very well charged, the Snap at the 
Gun-barrel, upon the Explofion, was not near fo loud 
as when the Circuit is formed in a Room 5 fo that 
a By-ftander, though verfed in thefe Operations, 
from feeing the Flam, and hearing the Report, 
would imagine the Stroke at the Ends of the con- 
ducting Wire to be very flight; the contrary whereof, 

L 2 * when 
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when the Wire has been properly conducted, has 
always happen'd. 

Prom a Review of thefe Experiments, the fol- 
lowing Obfervations may be deduced. 

I. That, in all the preceding Operations, when the 
Wires have been properly conducted, the electri- 
cal Commotions from the charged Phial have 
been very confiderablc on!y, when the Obfervers 
at the Extremities of the Wire have touched fome 
Subftance readily conducting Electricity with fome 
Part of their Bodies, 

II. That the electrical Commotion is always felt 
mod fenfibly in thofc Parts of the Bodies of the 
Obfervers, which are between the conducting 
Wires, and the nearer! and the moft non-electric 
Subftance 5 or in other Words, fo much of their 
Bodies, as comes within the electrical Circuit. 

III. That, upon thefe Confederations, we infer, that 
the electrical Power is conducted between thefe 
Obfervers by any non electric Subftances, which 
happen to be fituated between them, and contri- 
bute to form the electrical Circuit. 

IV. That the electrical Commotion has been per- 
ceptible to two or more Obfervers at confiderablc 
Diftances from each other, even as far as two 
Miles. 

V. That when the Obfervers have been (hocked at the 
End of two Miles of Wire, we infer, that the electri- 
cal Circuit is four Miles ; -viz. two Miles of Wire., 
and the Space of two Miles of the non-electric 

Matter 
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Matter between the Obfervers, whether it be 
Water, Earth, or both. 

VI. That the electrical Commotion is equally ftrong, 
whether it is conducted by Water or dry Ground. 

VII. That if the Wires, between the electrifying 
Machine and the Obfervers, are conducted upon 
dry Sticks, or other Subftances non-electric in a 
flight Degree only, the Effects of the electrical 
Power are much greater than when the Wires in 
their Progrefs touch the Ground, moift Vegeta- 
bles, or other Subftances in a great Degree non- 
electric. 

VIII. That by comparing the refpective Velocities 
of Electricity and Sound ; that of Electricity, in 
any of the Diftances yet experienced, is nearly 
inftantaneous. 

I {hall conclude this Paper with obferving, that it 
was thought convenient to lay a Detail of all the 
Operations relating to thefe Experiments before the 
Society; in confequence of which the Gentlemen 
may make themfelves Judges, how far the Deduc- 
tions here recited are warrantable from the Experi- 
ments. 

* The Gentlemen concerned were deiirous, if 
poflible, of afcertaining the abfolute Velocity of 

Electricity 



* Thefe Experiments to meafure the abfolute Velocity of Elec- 
tricity were made whilft this Paper was at the Prefs, but as they 
had Co near a Relation to the Experiments made the preceding Year, 
it was thought proper to infert them here. 
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Electricity at a certain Diftance; bccaufc, although 
laft Year, in meafming the refpective Velocities of 
Electricity and Sound, the Time of its Progress was- 
found to be very little, yet we were deftrcus of 
knowing, frnall as that Time was, whether it was 
meafurabie 5 and I had thought of a Method for this 
Purpoie. 

Accordingly, Avgnji c. 1748. there met at 
Shooter's Hill for this Purpofe the Trejident of the 
Royal Society, the Rev. Mr, Birch, the Rev. Mr. 
ProfciTor Bradley, James Burrow Efq: Mr. Ellicot, 
Mr. George Graham, Richard Graham Efq; the Rev, 
Mr. Laurie, Charles Stanhope Efq; and myfelf, who 
were of the Royal Society, Dr. Bevis, and Mr. 
Gr if chow a Member of the Royal Academy of 
Sciences at Berlin. 

It was agreed to make the electrical Circuit of 
two Miles, in the middle of which an Obferver was 
to take in each Hand one of the Extremities of a 
Wire, which was a Mile in Length. Thefc Wires 
were to be Co difpofed, that this Obferver being 
placed upon the Floor of the Room near the electri- 
fying Machine, the other Obfervers might be able 
in the fame View to fee the Explofion of the charged 
Phiai and the Obferver holding the Wires, and might 
take notice of the Time lapfed between the difcharge- 
ing the Phial and the convul five Morions of the 
Arms of the Obferver in confcqucncc thereof; in- 
afmuch as this Time would fhew the Velocity of 
Electricity, through a Space equal to the Length of 
the Wire between the coated Phial and this Ob- 
ferver. 

The 
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The electrifying Machine was placed in the fame 
Hcufe as it was laft Year. We then found ourfelves 
greatly embarrafied by the Wire's being conducted 
by the Side of the Read, which we were ccmpell'd to, 
en account of the Space nccciTary for the mealuring 
of Sound : But lb great a Diftancc from the Machine 
was not now wanted, though the Circuit through 
the Wire was intended to be at lcaft two Mile;. Wc 
had difcovcr'd by our former Experiments, that the 
only Caution now nccclVary was, that the Wires con* 
ducted upon dry Sticks fhou'.d not touch the Ground, 
each other, or any Non-Electric in a confidcrablc 
Degree in any Part of their Length: if they did not 
touch each other, the Returns of the Wire, be they 
ever fo frequent, imported little, as the Wire had 
been found to conduct Electricity fo much better 
than the Sticks. It was therefore thought proper to 
place thefc Sticks in a Field fifty Yards diftant from 
the Machine. The Length of this Field being eleven 
Chains or 726 Feet, eight Returns of the Wire from 
the Tcp to the Bottom of the Field made fomewhat 
more than a Mile, and ilxteen Returns more than 
two Miles, the Quantity of Wire intended for the 
Electricity to pais through to make the Experiment. 

Wc had found laft Year, * that, upon dilcharging 
the cicctrh'ei Phial, if two Obiervcis made their 
Bodies Part of the Circuit, one of which gralped the 
leaden Coating of the Phial in one Hand, and held 
in his other one Extremity of the conducting Wire 5 
and if the other Obierver held the other Extremity 

of 
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of the conducting Wire in one Hand, and took in 
his other the fhort iron Rod with which the Explo- 
fion was made ; upon this Explofion, I fay, they 
were both fhocked in the fame Inftant, which was 
that of the Explofion of the Phial. If there- 
fore an Obfcrver, making his Body Part of the Cir- 
cuit, was fhocked in the nftant of the Explofion of 
the charged Phial in the middle of the Wire, no 
Doubt would remain of the Velocity of Electricity 
being inftantaneous through the Length of that whole 
Wire. But if, on the contrary, the Time between 
making the Explofion, and feeing the Convulfions 
in the Arms of the Obferver holding the conducting 
Wires, was great enough to be meafurcd, we then 
fhould be able to afcertain its Velocity to the Di- 
ftance equal to half the Quantity of Wire employed 
only, let the Manner of the Electricity's difcharging 
itfelf be what it would. 

It has been a Queftion with fomc, who have con- 
fider'd this Subject, whether the Electricity, in corn- 
pleating the Circuit from the Matter contained in 
the Glafs, pafled, either by the Wire in the Mouth 
to the Coating of the Glafs, the contrary Way by 
the Coating to the Wire in the Mouth, or otherwise 
directed itfelf both Ways at once? That the Electri- 
city muft pafs off one of thefc three Ways was cer- 
tain, as the Explofion would not be complete, unlefs 
in the Inftant thereof fome Matter very non-electric 
communicated between the Wire in the Mouth, and 
the Coating of the Glafs. Unlefs therefore the Ob- 
ferver was placed in the Centre of the conducting 
Wires, it might be objected, that the Experiment 
was not made with the Exactnefs ncccflary j becaufe 
any Pcrfon, who was of Opinion, that the Electricity 

directed 
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directed itfelf from the Mouth of the Glafs to the 
Coating, might objed, if the Wire from the fhoit iron. 
Rod to the Obferver was only half the Length of 
that between the Obferver and the Coating of the 
Glafs, that the Electricity, in the Time found, parted 
only through the fhort Wire j and vice verfa. But 
if, as it was here thought proper, the Obferver was 
placed in the Centre of the conducting Wire, let 
the Direction of the Electricity be what it. would, 
no Difference could happen in the Refult of the Ex- 
periments, if made with the neccilary Caution ; bc- 
caufe, if the Effects in the Middle and both Ends of 
the Wires were inftantanccus, the Conclufion there- 
from would be very obvious. 

To make the Experiment, the fame Phial filled 
with Filings of Iron, and coated with Sheet-Lead, 
which was ufed laft Year, was placed in the Win- 
dow of the Room near the Machine, and was con- 
nected to the prime Conductor by a Piece of Wire. 
To the Coating of this Phial a Wire was fattened, 
which, being conducted upon dry Sticks to the be- 
fore-mentioned Field, was carried in like manner to 
the Bottom, and being conducted thus from the 
Bottom of the Field to the Top, and from the Top 
to the Bottom feven other times, returned again 
into the Room, and was held in one Hand of an 
Obferver near the Machine. From the other Hand 
of this Obferver, another Wire of the fame Length 
with the former was conducted in the fame manner, 
and returned into the Room, and was faften'd to 
the iron Rod with which the Explofion was made. 
The whole Length of thefe Wires, allowing ten 

M Yards 
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Yards for their Turns round the Sticks, amounted to 
two Miles a Quarter and fix Chains, or 12276 Feet. 

As the Night preceding thefc Experiments had been 
very rainy, Care was taken, by filk Lines properly 
difpofed, that the Wires in their Paffage from the 
Window of the Houfe might 'not touch the Wood 
thereof; left, from the Moifturc of this Wood, the 
electrical Circuit might be fhortened. 

When all Parts of the Apparatus were properly 
difpofed, feveral Explofions of the charged Phial 
were made; and it was invariably feen, that the 
Obferver holding in each Hand one of the Extre- 
mities of thefe Wires was convulfcd in both his 
Arms in the Inftant of making the Explofions. 

Inftead of one, four Men were then placed hold- 
ing each other by the Hand near the Machine, the 
firft of which held in his right Hand one Extremity 
of the Wire, and the laft Man the other in his left. 
They were all feen convuifed in the Inftant of the 
the Explofion. Every one who felt it, complained of 
the Severity of the Shock. 

It was then defired by one of the Gentlemen -con- 
cerned, that an Explofion fhould be made with the 
Obferver holding only one of the Wires. This was 
done accordingly ; but the Obferver felt nothing, the 
Phial difcharging itfelf in a different manner to what 
it did before, on account of the Circuit's not being 
completed. 

It was then tried, whether an Obferver would be 
fhocked upon the Difcharge of the Phial, if the two 
Wires at their Extremities flightly touched each 
other, whilft an Obferver at the fame time held one 
of thefe about a Foot from their Ends in each of his 
Hands? Upon Trial he felt nothing, though the 

Phial 
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Phial exploded very quick, becaufe the iron Wire 
conducted the Electricity better than the Body of 
the Obferver. 

It was then tried, whether or no, as the Ground 
was wet, if the Explofion was rnade with the Ob- 
ferver holding the Extremity of each Wire {landing 
upon the Ground near the Window of the Houfc, 
any Difference would arife in the Succcfs of the Ex- 
periment? No Difference was found, the Obferver 
being fhocked in the Inftant of the Explofion as be- 
fore in both his Arms, and acrofs his Breaft. 

Upon thefe Confederations we were fully fatisfied, 
that through the whole Length of this Wire, being 
as I mentioned before, twelve thoufand two hun- 
dred and feventy-fix Feet, the Velocity of Electricity 
was inftantaneous. 

As it was found laft Year, we obferved again, that 
although the electrical Commotions were very fevere 
to thofe who held the Wires, the Report of the Ex- 
plofion at the prime Conductor was little, in com- 
parison of that which is heard when the Circuit is 
fliort. From whence it was conjectured, that the 
very loud Report, in the Experiment of Lejtden is 
confined to a very fhort Circuit. 
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Ay The prime Condu&or. 
B B, The fllk Lines. 
C, The coated Phial. 

tZ), Its Hook communicating with the prime Con- 
ductor. 
E E, The Wire reaching from the Coating of the 
Phial to the left Hand of the Obferver, being 
more than a Mile in Length. 
F, The Place of the Obferver. 

/ \, A fuppofed Line, drawn upon the Explofion 

through his Body and Arms. 
G G, Another Wire, of the Length of EE, which 

goes from the right Hand of the Obferver to H. 
H, The more, iron Rod to make the Explofion. 
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2. Some further Inquiries into the Nature 
and Properties of Electricity ; by William 
Watfon R R. S. 

Read Jan. at. §i/y PRESENTED to the Royal So- 
1747 8 A c * et y October 29. laft a Paper 

containing fome Accounts of what had been done 
by fome Gentlemen of the Society, in order to ex- 
amine, not only to what Diftance the electrical 
Power was perceptible, but alfo to iuveftigare, as 
near as might be, the refpective Velocities of Elec- 
tricity and Sound : Electricity indeed is the Sub- 
ject of the prefent Paper, yet, as it relates to Tha- 
nomena thereof different from thofe mention'd in 
the former, I thought proper to feparate them. 

§ II. I took notice, in my Sequel to the Expe- 
riments relating to Electricity *, of an Obfervation 
of the ingenious ProfefTor Boje of Wittemberg, viz. 
f that if the electrifying Machine is placed upon 
« Originally-Electrics, the Man who rubs the Globe 

* with his Hands, even under thefe apparently favour- 
e able Circumftanccs, sives no Si?.n of bein» elec- 
' trifed when touched by an unexcited Non-electric. 
' But if anchor Perfon, (landing upon the Floor, 

* does but touch the Globe in Motion with the End 

* of one of his Fingers, or any other Non- electric, 

* the Perfon rubbing is inftantly elcctrifed, and that 

* very ftrongiy/ This Experiment, almoft a Year 
lrr.ee, Dr. Bevis carried further, by placing what- 
ever 
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ever Non-electric touched the Globe as a Con- 
ductor, whether it were a Man or a Gun-barrel, 
upon Originally-Ekctrics. If then, either the Man 
who rubbed the Globe, or he who only held his 
Finger near the Equator thereof, were touched by 
any Pcrfon (landing upon the Floor, a Snapping from 
either of them, 1 fay, was perceptible upon that 
Touch. 

§111. As in my Sequel I -had affertcd, and by many 
Experiments therein had endeavoured to evince, 
that, contrary to the received Opinion, the Electri- 
city was not derived from Glafs, the Air, or other 
Electrics per fe, I was defircd to confider how far 
this Experiment did not prove the reverfe of that 
AfTcrtion ; inafmuch as neither the Man who rubbed 
the Globe, or he who touched it with his Finger, 
from their being here both fupported by Originatly- 
Elcctrics, could receive any Supply from the Floor; 
and yet both of them mapped upon the Touch of 
a Perfon not fupported by Electrics per fe. Many 
Experiments had proved that the Electricity was not 
derived from the Glafs ; and therefore it was con- 
cluded, by Dr. Brvis, and feveral others to whom 
this Gentleman fhewed the Experiment, that the 
Electricity here was communicated to the Perfon 
rubbing from the Air, by means either of the fuf- 
pended Gun-barrel, or of the Man who touched the 
Globe. 

§ IV. I was by no means fatisfied with this Con- 
clufion, as being directly contrary to numberlefs 
Facts. From a careful Confideration therefore of the 
Experiment itfelf, from comparing its Effects with 
thofe of feveral others, and, in general, from furvey- 

ing 
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itig all the Properties of Electricity wc are hitherto ac- 
quainted with, I gave the following as my Opinion, 
i. That what wc call Electricity is the Effect of 
a very fubtil and elaftic Fluid, diffused through- 
out all Bodies in Contact with the terraqueous 
Globe (thofc Subftances hitherto termed Electrics 
per fe probably excepted), and every-where, in its 
natural State of the lame Degree of Den fity. 

2. That this Fluid manifefts itfelf only, when Bodies 
capable of receiving more thereof than their na- 
tural Quantity arc properly difpofed for that Pur- 
pofe 5 and that then, by certain known Operations, 
its Effects fhew thcmfclves by attracting and repel- 
ling light Subftances, by a fnapping Noife, Sparks 
of Fire, &c. directed towards other Bodies, hav- 
ing only their natural Quantity, or, at lead, a 
Quantity lefs than thofc Bodies from which thefe 
Snappings, &c proceed. 

3. That no Snapping is obferved in bringing any 
two Bodies near each other, in which the Elec- 
tricity is of the fame Deniity, but only in thofc 
Bodies in which the Deniity of this Fluid is 
unequal. 

4. That this Snapping is greater or lefs, in proportion 
to the different Denfitics of the Electricity in Bo 
dies brought near each other, and by which Snap- 
ping each of them becomes of the fame Standard. 

5. That Glafi, and other Bodies, which we call 
Electrics per fe, have the Property of taking this 
Fiuid from one Body, and conveying it to another, 
and that in a Quantity fufficicnt to be obvious to 
ali our Senfes. 

6. That, in the Experiment in Queftion, the Rea- 
fon why no Snapping is obferved by a Pevfo.i up- 
on 
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on the Floor touching him who rubs the Globe 
with his Hands ftanding upon Wax, without at 
the fame time fomc other Non-elecrric fupported 
by Originally-Electrics,or otherwife being in Con- 
tact with the Globe, is owing to whatever Part of 
this Man's natural Quantity of Electricity, taken 
from himfclf by the Globe in Motion, being re- 
ftored to him again by the Globe in its Revolu- 
tions; there not being any other Non-electric 
near enough to communicate the Electricity to; 
and that therefore, in this Situation, the Electri- 
city of this Man fuffers no Diminution of its 
Denfity. 

7. That the Fact is otherwife, when every thing elfc 
being as before, cither a Gun-barrel fufpended 
in ftik Lines, or a Man fupported by Wax, or 
fuchlike, is placed near the Globe in Motion > 
becaufe then, whatever Part of the Electricity 
of the Perfon rubbing is taken from him, is com- 
municated cither to the other Man or to the Gun- 
barrel, thefc, from their Situation, being the firft 
Non-electrics, to which the Electricity taken from 
the Perfon rubbing can be communicated. 

8. That, under thefe Circumftances, as much Elec- 
tricity as is taken from the Perfon rubbing, is 
given to the other ; by which means the Electri- 
city of the firft Man is more rare than it natu- 
rally was, and that of the laft more denfe. 

9. That the. Electricity in either of thefe Perfons is 
in a very different State of Denfity from what it 
naturally was, or from that of any Perfon ftand- 
ing upon the Earth ; this laft being in a middle 
State between the two other Perfons ; that is, he 
has not his Electricity fo rare as the Man rub- 
bing 
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foing the Globe, nor fo denfe as that of him fup- 
poitcd by Electrics per/e, and touching the Equa- 
tor of the Globe. 
10. That therefore the fame Effect, a Snapping, is ob- 
ferved, upon bringing any Non-electric near cither 
of thefc Pcrfons, from very different Caufes : For it 
is apprehended, thar, by bringing the Non-electric 
near him, whole Electricity is more rare, this Snap- 
ping rcftores to him what he had loft ; and that, 
by bringing it near him, whofe Electricity is 
more denfe, it takes of his Surcharge, by which 
means their original Quantity is reftored to each. 

§ V. This Solution of this 'Phenomenon, without 
allowing any Part of the Electricity of either of thefc 
two Perfons to be furnifhed by the circumambient 
Air, was fatisfactory, not only to the Gentleman 
who propofed it, but to many of the Royal Society \ 
excellent Judges of this Matter, to whom I fhewed 
the Experiment: And this the more fo, as it is to 
be obferved, that if, under the before-mention'd Cir- 
cumftances, the Perfon rubbing the Globe was touched 
by him who held his Finger to the Globe, the Snap- 
ping was much greater than if either of them touched 
a Perfon ftanding upon the Floor ; as the Denftty of 
the Electricity between thefe two Perfons was fo 
much more different than that of either of them 
to him on the Floor : Whereas did their Electricity 
proceed from the Air, from their being both elec- 
trifed they ought not to fnap at all from their touch- 
ing each other ; or, admitting they did touch each 
other, they both of them, upon a Suppolltion that 
they did receive their Electricity alike from the Air, 
fhould manifeft the Accumulation thereof, and fnap 

N upon 
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upon the Touch of a Man (landing upon the Floor* 
the contrary of which invariably happens. 

§ VI. At this time I am the more particular concern- 
ing the Solution of this lingular Appearance, as Mr. 
Collinfon, a worthy Member of this Society, has re- 
ceived a Paper concerning Electricity from an ingeni- 
ous Gentleman, Mr. Franklin y z Friend of his in Pen- 
Jjlvania. This Paper, dated June i. 1747. I very 
lately pcrufed, by Favour of our moft worthy 'Pre ■ 
fident. Among other curious Remarks there is a 
like Solution of this Fa£t; for though this Gentle- 
man's Experiment was made with a Tube inftead of a 
Globe, the Difference is no-ways material. As this Ex- 
periment was made, and the Solution thereof given up- 
on the other Side of the Atlantic Ocean before this 
Gentleman could poflibly be acquainted with our hav- 
ing obferved the fame Fact here, and as he feems very 
convcrfant in this Part of Natural Philofophy, I take 
the Liberty of laying before you his own Words. 

' 1. A Pcrfon (landing on Wax, and rubbing a 
' Tube, and another Perfon on Wax drawing the 
' Fire ; they will both of them, provided they do 
« not (land fo as to touch one another, appear to 
« be ek&rifed to a Perfon (landing on the Floor $ 
c that is, he will perceive a Spark on approaching 

* each of them with his Knuckle. 

' 2. But if the Perfons on Wax touch one ano- 
c ther during the exciting of the Tube, neither of 
' them will appear to be electrifed. 

« 3. If they touch one another after the exciting 
« the Tube and drawing the Fire as aforefaid, there 
« will be a ftronger Spark between them, than was 
4 between either of them and the Perfon on the 

* Floor. * 4* 
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' 4- After fuch a ftrong Spark neither of them 

difcover any Eectncity. 

c Thcfe Appearances we attempt to account for 

thus : 

Wc fuppofe, as aforcfaid, that electrical Fire is 
a common Elemenr, of which every one of 
thefe three Perfons has his 'equal Share before 
any Operation is begun with the Tube, A> 
who ftands upon Wax, and rubs the Tube, 
collects the electrical Fire from himfelf into the 
Glafs; and his Communication with the com- 
mon Stock being cut off by the Wax, his Body 
is not again immediately fupplied. B, who 
ftands upon Wax likewife, palling his Knuckle 
along near the Tube, receives the Fire which 
was collected by the Glafs from A ; and his 
Communication with the common Stock being 
cut off, he retains the additional Quantity re- 
ceived. To C ftanding on the Floor, both ap- 
pear to be electrifed : For he, having only the 
middle Quantity of electrical Fire, receives a 
Spark upon approaching B, who has an over 
Quantity, but gives one to A, who has an un- 
der Quantity. If A and B approach to touch 
each other, the Spark is firongeri becaufe the 
Difference between them is greater. After fuch 
Touch, there is no Spark between either of them 
and C, becaufe the electrical Fire in all is re- 
duced to the original Equality. If they touch 
while electrifing, the Equality is never deftroyed, 
the Fire only circulating. Hence have arifen 
fome new Terms among us. We fay, B (and 
Bodies alike circumftanced) is electrifed pofi- 
N 2 « tively. 
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* tlvcly ; A, negatively j _or, rather, E is elcctrifed 
' plus. A, minus. And we daily in our Expcri- 
' mv-nrs clectrifc plus or minus, as we think pro- 

* per. To clectrifc plus or misw, no more needs 
' be known than this ; that the Parts of the Tube 
< or Sphere that arc rubbed, do in the Jnftant of 

* the Friction attract the electrical Fire, and 

* therefore take it from the Thing rubbing. The 

* fame Parts immediately, as the Friction upon 

* them ceafes, are difpofed to give the Fire, they 
1 have received, to any body that has left. Thus 
« you may circulate it, as Mr. IVatfon has fliewn * j 
« you may alio accumulate or fubftraft it upon or 
« from any Body, as you connect that Body with the 
c Rubber, or with the Receiver, the Com muni- 
' cation with the common Stock being cut off.' 
The Solution of this Gentleman, in relation to 

this 'Phenomenon, fo exactly correfponds with that 
which I ofFer'd very early iaft Spring, that I could not 
help communicating it. 

§ VII. In Sect. 51. and 6i. of my Sequel to*the elec- 
trical Experiments, which I prcfentcd to the Royal 
Society laft Year, from not having confider'd this Ex- 
periment in a ftaticai View, and from not then ima- 
gining the Velocity of Electricity fo great as we fince 
have found it, I concluded, that the Snapping obferved, 
if a Perfon (landing upon the Floor touched the Man 
(landing upon Wax, who turned the Wheel of the elec- 
trifying Machine placed iiicewife upon Wax, to be 
owing to the Inversion of the ufuai Courfe of the Elec- 
tricity i as that Snapping was only conftant, when 

the 
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?he Gun-barrel fufpcndcd in fiik Lines was touched 
by Non-eicchics. As from divers Experiments I 
had found that Electricity was not furnifhed by dry 
Air, by many more that it could not come down 
clean il'k Lines ; and as, from his Snapping, the 
Kan upon the Wax argued the Prcfence of E!cc- 
tricitv, I conceived that this could hacoen no other 
Y r ay, than that the rubbing of the Globe by a Cu- 
fhion or the Hand of a Man, gave it a Fitnefs to 
take off the Electricity, furniihed by the fufpended 
Gun-barrel from the Non-electric upon the F;cor, 
snd lodge it upon the Machine, and upon the Man 
who turned the Wheel thereof. But the Experi- 
ment of circulating the electrical F,re* where the 
Brum of blue Flame from a blunt Wire properly 
difpofed, can always be fecn to pafs diverging into 
the Machine, though not fo, when brought near 
the Gun-barrel under the mod favourable Circum- 
fianccs ; as well as the Experiment beforc-mention'd 
brought to fhew that the Electricity came from the 
Air, have induced me to change my Opinion 5 and 
inftead of the Courfe of the Electricity being in- 
verted, the 'Phenomena arofe, as far as I am capa- 
ble of judging, from the Man who turned the Wheel 
of the electrifying Machine having lefs than his ori- 
ginal Quantity of Electricity, and the Gun-barrel 
from having more: To thefe add, that the Pcrfon, 
who touched thefe while {landing upon the Floor, 
had a Quantity different from each of thefe, that 
is, his natural Quantity. 

I bee 
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§ VIII. I beg Leave to correft a'fo what! metiMon'd 
in my Sequel, p. t->. in rd-ti n to my fuggefting, 
that, in the Exploiion of tne charged Phiai through 
the Body or a Man, or other Non-electrics, as much 
Electricity as was taken from his Body, was imme- 
diately replaced by the Floor of the Room upon 
which heftood: I having fince femd, that the charged 
Ph:al would explode with equal Violence, if the Hook 
of the Wire, which is ufually run through the Cork 
of the Phial, was bent in fuch a manner as to come 
near the Coating of the Phial, without any other Non- 
electric being near, from which fuch Quantity could 
be fbppiied. 

§ IX. I take notice of thefe, inafmuch as, notwith- 
standing the very great Progrefs that has been made 
in our Improvements in this Pare of Natural Philo- 
fophy within thefe few Years, Pofkrity will regard 
us only a? in our Noviciate ; and therefore it behoves 
us, as often as we can be jutlifled therein by Expe- 
riment, to correct any Conclufions we may have 
drawn, if others yet more probable prefent them- 
felves. 

§ X. I laid down and confider'd largely in my 
Sequel *, that the Stroke from the Phial, in the Ex- 
periment of Leyden, was not in Proportion to the 
Quantity of Matter contained in the Glafs, but was 
increated by the Quantity of Matter in the Glafs, and 
the Number of Points of non-electrical Contact on 
the Outfide of the Glafs. This Fact 1 have purfued 
further, and increafed thereby the cicatrical Explo- 

fion 
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fion to an aftonifhing Degree. To this End I pro- 
cured three cylindrical Phials blown very thin, about 
feventeen Inches in Height and four in Diameter : 
After thefe were coated within an Inch of their 
Kecks with Sheet-Lead, I put into each fifty Pounds 
of leaden Shot. I chofe this Form for the Giaffes, 
that the Matter therein contained might be expofed 
under as large a Surface, as could conveniently be ob- 
tained. Thefe Giaffes were placed near each other in 
a convenient Part of my Room, and did communi- 
cate with each other by means of a fmall iron Rod 
lying upon all their Mouths, and touching Pieces of 
ftrong Wire {luck into the Shot contained in them : By 
this Management one of thefe could not be electrifed 
without communicating with the reft. The leaden 
Coatings of thefe GlafTes wereaifo connected together 
by fmall Wires, all which center'd in one tail Wire ; 
fo that, when the Matter contained in thefe three 
Giaffes was replete with Electricity, which was done 
by a W T ire from the Gun-barrel fattened to the iron 
Rod lying upon their Mouths, the whole Quantity 
of Electricity here accumulated might be difcharged 
at once by touching the Gun-barrel with an iron 
Rod fattened to the tail Wire. When the GlafTes 
are fufficiently eleftrifed, if the Room is dark, you 
will fee Brufhes of blue Flame from feveral Parts of 
the conducting Wire? and thefe indicate the proper 
Time of making the Explofton. Thefe Giaffes, from 
the Thinnefs of their Sides, and from the Weight 
of their leaden Shot, are very liable to burft; and 
if one of them happens to have the leaft Crack in. 
any Part of its Surface, which is under the Lead, 
none of them can be ele&rifed ; all the Electricity 
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[ i©4 ] 

pafling off by that Crack. The electrical Explofioa 
from two or three of thefe Glafies is not double or 
treble to that from one of them j but the Explofioa 
from three is much louder than that from two, that 
from two much louder than that from one. 

§ XI. The Experiment jufl: mentioned induced 
me to imagine, that the Expiofion from thefe Phials 
■was owing to the great Quantity of non-e!eclric 
Matter contained in them : And whilft I was con- 
fidering of fome certain Method of alluring myfelf 
whether the Fad were fo, Dr. Bevis informed me, 
that he had found the electrical Expiofion to be as 
great, as when he had accumulated the Electricity 
in a half Pint Phial of Water, by the following 
Method- He covered a thin Plate of Glafs, of about 
a Foot fquare on both Sides, with Leaf-Silver ; this 
he made to adhere to the Giafs with very thin Pafte. 
A Margin of an Inch was lefc on both Sides ; other- 
wife, upon electrifying this Plate, the Electricity 
would be prevented from being accumulated upon 
one of its Surfaces, by being propagated from the 
Silver on one Side to that of the other. When the 
glafs Plate was thus prepar'd, if it was placed upon 
a Table in fuch a Manner, that, when fully elec- 
trifed by a Wire or fuch-like from the prime Con- 
ductor, a Perfon touched the under Surface with a 
Finger of one of his Hands, and brought one of the 
Fingers of his other near the upper Surface thereof, 
•or near the prime Conductor, he was (hocked in 
both his Arms and acrofs his Breaft. The fame Effect 
happen'd, if, when this Plate was electrified in the 
before-mention'd Manner, a Perfon holding it in his 
Hand by the Margin, and without touching the Sil- 
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Silver prefentcd it, even fome time after it had been 
taken from the prime Conductor, to anorher Pcrfon 
who touched the under Surface with his Finger, and 
held it there till he touched the upper Surface with 
a Finger of his other Hand. 

§ XII. This Experiment was fufficientiy convincing, 
that the Greatnefs cf the electrical Expiofion, in my 
former Trials, was not owing folely to the great 
Quantity of non-electric Matter contained in the 
GlafTes ; as the Expiofion from the glafs Plate fil- 
vered was occafioned by about fix Grains of Silver, 
upon which the Electricity was accumulated ; more 
especially as this Expiofion was equal, if not fupe- 
rior, to that from half a Pint of Water contained in 
a thin Glals as ufual, under the mod favourable Cir- 
cumftances. 

§ XIII. As each of the Surfaces of the glafs -Plate 
juft mentioned mcafured fix ty four fquare Inches, I 
was defirous of purfuing this Inquiry further ; and 
accordingly procured a cylindrical glafs Jar blown 
very thin, of fixteen Inches in Height, and eighteen 
Inches in Circumference. This I caufed to be co- 
vered both within and without with Leaf-Silver, to 
within an Inch of its Top. This Glafs with its Mar- 
gin made very clean (upon which the Succefs of the 
Experiment confiderably depends) was fully elec- 
trifed by the means of a Piece of Chain, let down 
to the Bottom of the Jar, by a Wire from the prime 
Conductor; and the Expiofion made by its being 
placed upon a Plate of Metal, to which was faften'd 
a Wire connected to an iron Rod, and this Rod was 
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brought near ionic gi ded Leather lying upon the 
pnniv. Conductor. This Explofion was equal to that 
uomthe threeGhffe* bcfQrc-roenticn'd, containing a 
hundred and fifty Pounds of icaden Shot; though 
here the V eight of the Silver lining the internal 
Surface of the Gials, upon which the Electricity was 
accumulated, d:d not exceed thirty Grains. So 
much of the in ernai Surface of this jar, as was co- 
vered with Silver, amounted, as the Surfaces of 
Cylinder* -are as their Length multiplied by their 
Periphery, and allowing thirty fix fquare Inches for 
the Bottom, to three hundred and fix fquare Inches. 
If this Ex.loiion was made in a dark Room, the 
Corruptions within the Jar, at. the Inftant of the 
Explofion, were extremely brilliant. 

When this jar is fully elcctrifed, if, inftead of 
making it explode, you only bring the fhort iron 
Rod, with which the Explofion isufually made, near 
a Piece of gilded Leather lying .upon the prime Con- 
ductor, though not near enough to make the Glafs 
cxpiode at once, you hear the Electricity, accumu- 
lated within the jar, efcapewith a Noife very like 
that of a fmali heated iron Bar quenching in 
Water. 

§ XIV. The great Explofion from the Jar before- 
mention'd, when fo little nonelectric Matter was 
included therein, has caufed me to be of Opinion., 
that the Effect of what we call the Experiment of 
Leyden is grcat'y increafed, if not prinopahy owing, 
not fo much to the Quantity of non-electrical Mat- 
ter contained in the Giafs, as to the Number of Points 

of 
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of non-electrical Contact: * within the Glafs, and 
the Denfity -f- of the Matrcr conftituting thofe 
Points, provided this Matter be in its own Na- 
ture a ready Conductor of Electricity. For this 
Reafori it is prefumed, that to much of the 
Lead contained in the Shot in the beforc-men- 
tion'd Experiment, only concurred to make the 
electrical Explofion, as touched the internal Surface 

of 



* Bodies having the Power of readily conducing Electricity 
feems to depend very little upon their fpecific Gravity {imply confi- 
dered : Metals, for Inftance, and Water, are in a great Degree 
Non-electrics, and confequently conduct Electricity the beft of 
any Subftances, that have yet fallen under our Notice ; whereas the 
Calces of Metals, though very denfe Bodies, and very greatly more 
fo than Water, prevent in a great Degree the quick Propagation of 
the electrical Power. So that a Phial coated within and without 
with Cerufe, i. e. the Calx of Lead, and electrifed,did not, upon the 
Application as ufual of one Hand to the external Surface thereof, 
and touching the prime Conductor with the other, occafion any 
Shock, or make any Explofion more than the fimple Stroke from 
the prime Conductor. The fame Obfervation holds good with re- 
gard to red Lead, Litharge, and lunar Cauftic or the Calx of Sil- 
ver, none of which fnap, when eledtrifed. For the fame Reafon, 
Filings of Iron, which are rufty, i. <?. have their Surfaces converted 
into a Calx, are much lefs proper to be put in Glaffes to make the 
Experiment of Leyden, than thofe that are not ; ifiafmuch as thefe 
laft caufe a much louder Explofion than the firft. The making 
ufe of rufty Filings of Iron was the Occafion of my mentioning 
in my Sequel, § XVI. that the Stroke from thefe was lefs than that 
from Water; the contrary of which I afterwards found true, when 
Filings of Iron not rufty were fubftituted. 

t I heretofore, p. n, &c. of my Sequel, took notice, how 
much the Effect of this Experiment depended upon the Quantity 
of non-electric Contact upon the Outfide of the Glafs. 

O 2 
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of the Giaf-: As a great P^rt of this Surface was 
without Contact, occafioned by fuch of the Shot as 
preferred themfelvcs thereto, touching, from their 
fpherical Figure, only in one Point, there confe- 
quanrly remained without Contact comparatively 
great Spaces between each Shot. This Defect was 
obviated by the univerfal Contact of the Silver, and 
thereby was occafion'd the greater Explofion. 

§ XV. The following Experiment has fome Re- 
lation to the preceding. If a Phial of warm Water, 
without being coated with Sheet-Lead, or other 
non-electrical Matter, is electrifed by connecting it 
to the prime Conductor j and a Ring of fmall Wire, 
in lieu of the ufual Coating, is put round this Phial, 
the Wire being continued of a fufficient Length 
to touch the prime Conductor ; upon difcharging 
the Phial, you have a flight Explofion, and a Flafh 
of Fire feems at that Inftant to fill the Glafs. But 
if this Experiment is made in a very dark Room, 
and with great Attention, this Flafh in the Phial 
will not then feem to proceed from the whole Quan- 
tity of Water contained therein ; but, as far as the 
Suddennefs of the Explofion will permit the Eye to 
follow it, will be feen to occupy only the internal 
Surface of the Phial. 

$ XVI. I order'd another glafs Jar as large aspof- 
ftble to be blown, fo that the Glafs thereof might 
be very thin 5 and after many Attempts of the Glafs- 
makers I procured one, the Height of which was 
twenty-two Inches, the Periphery forty-one. This 
was covered within and without, leaving a Margin 
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of an Inch at Top, with Lcaf-Brafs. As much of 
the internal Surface as was covered amounted to 
1129 fquare Inches. But the Difficulty I met with 
in procuring this Glafs was iufficiently recompenfed 
by the great Increafe of the Explofion thcrctrom, 
when fully electrifed, and difcharged in the fame 
manner as the glafs Jar before-mention'd. The 
Report was vaftly louder ; all the attendant Thano- 
mena greatly exceeded any thing of this kind I was 
before acquainted with. As the Quantity of Metal 
within this Jar did not exceed two Drams, this Ex- 
periment gives further Weight to my Opinion be- 
fore-mention'd § XIV. in relation to the manner of 
increasing the Effects of the Experiment of Leydern 
and from what the Phenomena of that furprifing 
Experiment principally proceed ; viz. not from the 
Volume of the prime Conductor, nor from the 
Quantity of non- electrical Matter contained in the 
Glafs, but from the Number of Points of non-elec- 
trical Contact both within and withoutfide of the 
Glafs, and from the * Denfity of the Matter confti- 
tuting thofe Points. 

$XVII, It muft be obferved, that, ceteris paribus, 
the electrical Explofion is greater from hot Water 
included ih Glafles than from cold 5 and from thefe 
glafs Jars warmed than when they are cold. 

§ XVII. 



* Though the Denfity of the Matter conftituting thefe Points 
proceeds from their Number in a mathematical Senfe, yet in a po- 
pular one I take the Liberty to diftinguifh them. 
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§ XVIII. The Explofionsfrom the large Glafll-s juft 
mention'd fully electrifcd, as well as from (mall 
ones under the fame Circumftanccs, will nor be con- 
siderable, unlefs the Circuir, frequently mention'd 
in my Writings upon this Subject, be completed ; 
that is, unlefs fome Matter, non-electric in a con- 
siderable Degree, and in Contact with rhc Coatings 
of the Phials, is brought into Contact, or nearly £o, 
with fuch Non-electrics as communicate with the 
Matter contained in the Phials, themfclves. When 
indeed the Circuit can be completed, the Explofion 
from the large Glafles is prodigious; the whole 
Quantity of Electricity therein accumulated, or nearly 
fo, being difcharged in an Inftant. But the Fact is 
otherwife, if the Circuit is not completed, and the 
iron Rod in the Mouth of one of thefe Phials is 
touched by a Non -electric (the Hand of a Man, for 
Inftancc) not in Contad with the rail Wire : For 
then there will be no Explofion, no Shock; but the 
Pcrfon, approaching his Finger near the iron Rod, 
will fee a Succefiion of fmall Sparks, more intenfely 
red than that large one feen, when the Phials ex- 
plode at once i and the Perfon making the Experi- 
ment, will feel a very pungent Pain, but confined 
to that Finger which (touches the iron Rod. This 
Succefiion of Sparks continues, until the Electricity 
accumulated in the Phials is nearly exhaufted. So that 
the Explofion from any given Quantity of Electri- 
city, accumulated as before-mention'd, is greater 
or lefs in proportion to the Time expended in make- 
ing that Explofion : In like manner as a given Quan- 
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tity of grained Gunpowder rammed, hard in a Pifto', 
is almolt inftantancoufly tired, and that with a great 
Report; when the fame Quantity of Gunpowder 
rubbed fine, and rammed hard, takes a considerable 
Time in burning as a Squib, and makes no Explo- 
sion. 

§ XIX. The Caufes why the charged Phial will 
not explode quick, without the Electricity therein 
defcribing a Circuit through Subftances non electric 
in a great Degree, may be very difficult to be af- 
figned. It is fufficicnt for us in the prcfent Inquiry 
to be allured of its being a certain, an invariable 
Law : And in order to prove, that the Electricity, 
upon the Exp ofion, pafles with its whole Force 
through the Circuit of Non- electrics, contrary to 
what has been fuggefted, I made the following Ex- 
periment. 

§ XX. I procured two fmall fquare iron Bars, of 
about fourteen Inches long : An Inch at each End 
of thefe I caufed to be bent at right Angles. Thefc 
iron Bars were fupported in fuch manner (by Sub- 
ftances whether originally electric, or not, was no- 
ways material) that each of their Ends came 
within about two Tenths of an Inch of fome 
warm Spirit of Wine, or EfTence of Lemons in 
four Spoons placed upon a Table. I then fufpended 
a common coated Phial filled with Filings of Iron to 
the Gun barrel, the tail Wire of which reached to 
a Table at a few Feet Diftance, and was placed 
under a brafs Weight which fupported the Handle 
of the firft of the Spoons : Over this Spoon, at the 
Diftance juft mention'd, I piaced one of the fquare 
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iron Bars, and at its other End was placed another 
Spoon : This fecond Spoon touched the Handle of the 
third, which was placed under one End of the other 
iquarc Bar, whofc other End came near to the Spine in 
the fourth Spoon, the Handle of which lay upon a 
Weight; and under this was placed a Wire connected to 
the fhort iron Rod, with which the Explofion was made, 
when the coated Phial was charged. When the Phial 
was well charged, if the Spirit of Wine fent forth 
Vapours, and the fquare iron Bars were at a proper 
Diftance from it; upon making the Explofion at the 
Gun-barrel the Electricity mapped between the Spi- 
rit and the iron Bars, and the Spirit was fet on Fire 
at the fame Inftant in all the Spoons. It lomctimes 
happened, that fome of them only were fired. If 
the iron Bars were too near the Spirit, it was not 
fired, though the Circuit was completed -, becaufe 
then no electrical Flame fnapped between the Rods 
and Spirit i that Effect happening only, when the 
Parts of the Non-electrics defcribing the Circuit 
are not in immediate Contact; on the other hand, 
if the Space left between the Bars and Spirit was 
too great, the Circuit could not be completed, and 
there would be no Explofion. 

§ XXI. This Experiment will feem more fur- 
prifing in the following manner. When the Appa- 
ratus is difpofed of as before, the tail Wire from 
rhe coated Phial, before it reaches to the Table, is 
faften'd to an iron Rod (landing in a Pail of Water: 
Another iron Rod is likewife placed in the fame 
Pail of Water, and a Wire from this laft reaches 
under the Weight, which fupports the firft of the 

before- 
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bcfore-mention'd Spoons. From beneath the Weight 
which fuppoits the Handle of the fourth Spoon, a 
Wire reaches to an iron Rod ftanding in a fecond 
Pail of Water, in which is placed alfo another iron 
Rod, to which is fattened another Wire connected 
with the fhort iron Rod, which is employed to 
make the Explofion. When, with this Difpofition 
of the Apparatus y the charged Phial is caufed 
to explode, the Spirit or EfFence of Lemons irt 
fome or all of the Spoons is fet on Fire ; to 
accomplifh which, the Electricity muft neceflarily 
pafs through one of the Pails of Water, and poffibly 
through both. But here h>muft be underftood, that 
the Pails of Water ftand upon a dry wooden Floor ; 
for if they ftand upon one that is wet, or upon the 
Ground, the Circuit will be, for Reafons frequently 
mention'd in the Courfe of thefe Inquiries, com- 
pleted between the two Pails, where the non-electric 
Matter is continuous, and be prevented from pall- 
ing by the Spoons where it is not foj and this will 
defeat the Succcfs of the Experiment. The .Num- 
ber of Spoons in the Manner before-mention'd, and 
their Diitancc from each other, may be varied as far 
as is thought neceffary. The Circuit may likewife 
be dire&ed through any Number of Men, provided 
that each of them holds in one of his Hands a Spoon- 
ful of warm Spirit, and brings one of the Fingers 
of his other Hand at the proper Diftance to the Spi- 
rit held in the Hand of the Perfon next him : By 
thefe means the Explofion of the charged Phial will 
let on Fire the Spirit in feveral of the Spoons at 
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the lame time, provided the Perforis employ'd hold 
their Hands fufficiehtly fteady. 

§ XXII. This Experiment exhibits new and un- 
expected 'Phenomena: In all the Experiments to kin- 
dle inflammable Subftances by Electricity hitherto 
attempted both here and abroad, either the Spirit 
or the Non-ele&ric, wherewith it Was intended to 
be fet on Fire, Were placed upon Originally-Ele&rics. 
But here, on the contrary, although both one and. 
the other are placed upon Non-electrics, we fee the 
fame Effect produced. Nor is the ele&rical Power 
leflened, by exciting feveral different Quantities of 
Flame } in doing which, it paffes fo quick as to pre- 
vent the Poflibility, in feveral Spoonfuls of Spirit, 
fired by the fame Operation, of determining which 
of them was on Fire firft : And though we know 
from its Effects, that the Electricity goes through 
the whole Circuit of Non-ele&rics with its whole 
Vigour, its Progrefs is fo quick as not to affeft, by 
by attracting or otherwife, light Subftances difpofed 
very near the Non-ele&rics, through which it muft 
necefiarily pafs. 

§ XXIII. I would here recommend to thofe Gen- 
tlemen of the Royal Society, who laft Summer mea- 
fured the reipective Velocities of Electricity and 
Sound, a Procefs of this fort to be executed at a 
proper Time ; whereby they would be able to a 
very great Nicety to afcertain the abfolutc Velocity 
of Electricity. For it may be contrived, that a Man 
may be placed in the fame Room with the electrifying 
Machine, taking hold of a Wire in each of his Hands : 
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Thefe Wires- may be fo managed, that by means of 
the electrical Circuit, the Man holding them may 
be made fcnfible of the electrical Commotion, even 
under the Eye of an Obfcrver at the Machine; 
though before the Electricity can arrive at the Per- 
fon holding the Wires, it will be obliged to pafs 
through whatever large Space fhall be thought con- 
venient for the Obfervation. The Time then fpent 
tween the Explofion of the charged Phial, and the 
Pcrfon holding the Wires feeling the electrical Com- 
motion, will give the abfolute Velocity of Electri- 
city to great Exactnefs *. 

XXIV. As my Inquiries upon the Subject of Elec- 
tricity have always tended as much as poffible to the 
Analyfis thereof, I have often obferved, that if, when 
the electrifying Machine ftands upon the Floor, the 
Globes thereof arc rubbed with their Cufhions, or 
with Hands cover d with Originally-Electrics of a 
fufficicnt Thicknefs, and perfectly dry, no Electri- 
city will be perceptible upon the Touch of a Gun- 
barrel fufpended in fiik Lines, and touching the 
Globe in Motion, or upon the Touch of any other 
Subfiances fupported by Electrics^r/*; or, in other 
Words, there will be no Accumulation of Electricity. 
The only Originally-Electrics fit for this Experiment 
(as all unctuous Subftances, as Wax, Refin, and, 
fuch-like, though Electrics per fe y by flicking to the 
Outfide of the Glafs render it unfit to excite Elec- 
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tricity from other Bodies) are to be obtained from 
the Animal Kingdom : And of thefe only fuch as 
do not partake, from their Manufacture or other- 
wife, of any non-electric Subftances. Thofeofthis 
fort, which I have tried, and always with the fame 
Succefs, when perfectly dry, have been Silk (woven 
or not), Velvet, Hair- Cloth, Woollen-Cloth, and 
the dry Skins of Rabbits dreffed in their Fur ; and 
the Event has been the fame, whether thefe Sub- 
ftances have been rubbed under a greater or a lefs 
Degree of Friction : And fcarce any Electricity has 
been perceptible, when thofe Parts of thefe Sub- 
ftances, which immediately are in Contact with the 
Globes, have been rubbed over with dry Chalk, a 
non-electric Subftance. But the Succefs is different, 
when thefe originally-electric Subftances have lain 
in damp Places, or have been held over the Steam 
of warm Water •, becaufe then the Water imbibed 
by thefe Subftances ferves as a Canal of Communi- 
cation to the Electricity between the Hands or Cu- 
fhions and the Globes in the fame manner, as the 
Air, replete with Vapours in damp Weather, pre- 
vents the Accumulation of Electricity in any con- 
fiderablc Degree, by conducting it asfaft as excited to 
the neareft Non -electrics. On the contrary, mod 
Subftances of the Vegetable Kingdom, whofc Form 
makes them fit for this Treatment, though made as 
dry as poffible, furnifh Electricity, though in dif- 
ferent Quantities. I have tried Hemp, Linen-Cloth 
of various Kinds, Paper both of Linen and Hemp, 
Cotton in the Wool, Fuftian, Cotton-Velvet, 
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and many others of this Clafs. I have covered at 
cne time the Culhion, with which I rubbed a Globe, 
with eight Lamina of Sheet-Lead, and have ex- 
cited Electricity from that Metal : And however 
improper a Deal-Board may feem for the Purpofe 
of rubbing a Globe, I have more than once ac- 
cumulated Electricity from that, though its Sub- 
ftance has the Appearance of being much lefs fit 
than every one of the Originally-Electrics I men- 
tion'd before. 

§ XXV. To the Doctrine here laid down it may 
be objected, that Leather is an animal Subftance, 
which, though perfectly dry, excites Electricity the 
ftrongeft of all the Subftances hitherto difcover'd 3 
that drv Leather ou<jht to be confider'd as an Ori?i- 
nally-EIectric ; and therefore, accordins to the Rule 
before-mention'd, mould not furnifh, from rubbing 
the Globe therewith, any Electricity at ail. To this I 
anfwer, that though the dry Skins of Animals are Elec- 
trics/' erfe, dry Leather is far from being fo ; and this 
is owing to the vaft Quantities of rcftringent vegetable 
Subftances imbibed by the Skins throughout their 
whole Contexture in the Operation of Tanning in 
fome Species of Leather, and of ialine Subftances, 
fuch as Alum, in others ; both which Subftances arc 
non-electric, and of thefe Leather very considera- 
bly partakes : For by thefe the Hides and Skins of 
Animals (and any Mufcle of their Bodies is liable 
to the fame Treatment), which otherwile areas pu- 
trescent as any Part of their Bodies foevcr, are made 
to laft through many Ages, and be fubfervient to 
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many valuable Purpofes of Life. The fame Con- 
ciufion muft be drawn concerning Hats, which, tho' 
made of the Hair of Animals, furnifh Electricity, 
though but in a fmall Degree : And this is occarlon'd 
by the mucilaginous and gummy Subftances made 
ufe of by the Hatmakers, to give their Manufacture 
a fuitabie Stiffnefs. 

§ XXVI. From what I have advanced § XL XII. 
XIII. XIV. XV. XVII. it may pofiibly be conjectur'a, 
that the electrical Effluvia occupy only the Surfaces 
of Bodies electriled ; as we there found, that a very 
fmall Quantity of Matter, distributed under a very 
large Surface, would occafion a greater Accumula- 
tion of Electricity, than a very much more confi- 
derablc Quantity of Matter under a lefs. But that 
the Electricity occupies the whole Maffes of Bodies 
eleftrifed, and paffes through their conftitucnt Parts, 
is clearly demonftrated by the following Experi- 
ments. 

§ XXVII. When I firft engaged in thefe Inqui- 
ries, to allure myfelf of this Fad, I enveloped an 
iron B.od about three Feet in Length with a Mix- 
ture of Wax and Refin, leaving free from this Mix- 
ture only one Inch at each End. This Iron was 
Warmed, when thus fitted, that the whole of its 
Surface, where it was intended, might be covered. 
This Rod, when electrifed at one of its Ends, map- 
ped as ftrongly at the other, as though it was with- 
out the Wax and Refin. This could not have hap- 
pened from the Electricity's paffing along the Sur- 
face of the iron Rod, becaufe there it was prevented 
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by the Originally-Electrics, and confequently mud of 
Neceffity pafs through it. 

§ XXVIII. A Phial of Water, in the Experiment 
of Leyden can be electrifed, and may be caufed to 
explode, though the Wire, touching the Water in 
the Phial in making that Experiment, be run through 
a wax Stopple, exactly fitted to the Mouth of the 
Pbial. 

§ XXIX. I caufed a glafs Tube, open" at each End, 
and about two Feet and a half long, to be capped 
with Brafs cemented to the Ends of the Tube. In 
the Centre of each of thefe Caps was fattened a 
{lender brafs Rod ; and thefe were difpofed fo in 
the Tube as to come within half an Inch of each 
other. When the Tube was properly fufpended in 
filk Lines with one of its Extremities near a glafs 
Globe in Motion, the brafs Work at both Ends 
fnapped equally ftrong. As the Electricity could nos 
pafs along the Surface of this Tube warmed and 
wiped clean, this Effect could not have happened, 
unlefs the Electricity pervaded the Subftance of the 
brafs Caps. Upon touching the Brafs at the End of 
the Tube moft remote from the electrifying Ma- 
chine, the Snaps from one of the brafs Rods within 
the Tube to the other were feen to correfpond 
with the Snaps without. More Experiments of this 
kind might be added, but thefe, I prefume, are fuf- 
ficient to ("hew, that the Electricity occupies the 
whole MafTes of non-electric Bodies eleclrifed. That 
the Electricity paffes through Originally -Ele&rics to a 
certain Thicknefs I took notice of in a Paper 1 did 
myfelf the Honour to communicate in February 
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§ XXX. I fhall forbear at prefent to lay before 
you a Series of Experiments in vacuo; from the 
Comparifon of which, with the Experiments in open 
Air it appears, that our Atmofphere, when dry, is 
the Agent, whereby, with the Affiftance of other 
Electrics per fe, we arc enabled to accumulate Elec- 
tricity in and upon Non electrics ; that is, to commu- 
nicate to them a greater Quantity of Electricity than 
they naturally have : From hence alfo we fhall fee, 
thar, upon the Removal of the Air, the Electricity 
pervades the Vacuum to a confiderable Diftance, 
and manifefts its Effects upon any Non electrics, 
which terminate that Vacuum: And by thefe Means 
that originally-electric Bodies, even in their moft per- 
fect State, put on the Appearance of Non electrics, 
by becoming the Conductors of Electricity. But thefe 
Matters may poflibly be the Subject of a future Com- 
munication. 
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